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PEEFACE. 



Mbdigal works have to a great extent, in recent years, taken the form of 
collections of essays on special subjects by different authors. This has its 
advantage, for such sub-division of labour is the obvious and easy way of 
dealing with the ever-increasing mass of medical literature. Yet these composite 
productions, even where they gain in literary completeness, lose what is of at 
least equal importance, the individuality and consistency which a single writer 
gives to his work. 

In no department of medicine has the progress of science and the growth of 
literature been more rapid than in that which forms the subject of this treatise, 
and it may seem rash for an author to attempt to deal with it single-handed. 
Lightened as the labour is by the many complete monographs recently written 
on special parts, the task is still a heavy one. Time aloue, if nothing else, would 
have brought this fact home to me, for many years have been spent upon the 
work beyond the time originally allotted to it. Still, I do not regret the delay, 
for it has enabled me to write from a wider experience, and to put to a longer 
test the conclusion on disputed points to which I had been led. The part which 
bacteria play in the production of disease and its symptoms, and the complica- 
tions resulting from mixed infections, have altogether changed our conception of 
morbid processes. The progress of knowledge in this field of research has been 
so rapid, that constant revision has been necessary to keep what had been 
written up-to-date, and even while the book was passing through the press, 
certain sections have had to be recast. 

I have throughout not hesitated to express my own opinions, as I think I may 
fairly claim the privilege of doing — after an experience of so many years' dura- 
tion both at a special chest hospital and at two general hospitals ; but I have 
tried to avoid dogmatism, knowing well that personal experience may be peculiar 
or even misleading. Wherever the views advanced differ in important respeci 
from those generally accepted, as, for instance, in the case of pneumothorax ax 
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of broncho-pneumouia, I have set forth in detail the grouuds of my conclusions^ 
80 that others may be able to form their own judgment. 

I have throughout endeavoured to acknowledge all good and recent work, 
and to give authors the credit due to them, but it has not been my intention to 
supply complete bibliographies. The references given indicate where fuller 
information of a bibliographical kind can be obtained. If I have omitted names 
which were entitled to mention, I trust the omission will be lightly dealt with, 
considering how large the literature of the subject is. 

The book is divided into sections, and not chapters, and the relative im- 
portance of its parts is indicated by types of difiEerent kinds. This is found to 
render reading and reference easier. It does not, however, follow that those 
sections which stand in small type are of little importance ; they are in many 
cases, as in the article on pleural tension, of special rather than of general 
interest. Clinical cases are all printed in small type, as well as much other 
matter, which is added to illustrate or explain the conclusions stated in the 
text. 

In the introduction, it has not been my object to give a complete account 
of the normal anatomy and physiology of the respiratory organs. I have dealt 
only with certain parts which are of importance, as having a distinct pathological 
and clinical bearing. Thus I have described the lymphatic system of the lung 
and pleura more fully than is usual, and have treated at some length the 
physical conditions of the pleura and lung, upon which the right imderstand- 
ing of many clinical phenomena depends. 

In dealing with physical signs, I have reduced the technical terms employed 
to their simplest dimensions. The difficulties of Auscultation and Percussion 
are largely of our own making, and arise from the misuse of words, the terms 
being either not strictly defined, or used deliberately by different writers in 
different senses. The result is confusion, not in respect of facts, but of words. 
I have dealt shortly with the two chief offenders — Bronchial Breathing and 
Riles. My own terminology is, I trust, simple and consistent ; at any rate I 
have not added to the difficulties by coining any new terms. 

Many of the illustrations are original. To Dr. F. W. Andrewes, my colleague 
at St. Bartholomew's Hospital, I am much indebted for the use of some fine 
microscopical drawings ; to Professor Stewart, of the Royal College of Surgeons, 
for permission to photograph some of the preparations in that museum; to 
Professor Hamilton of Aberdeen, and to the publishers of Ziegler's Pathology, for 
the reproduction of some standard and well-known illustrations, and to many 
friends at the other London hospitals for the ready access allowed me to the 
museums. 

'^ the usefulness of a book is largely increased by a good index, I have taken 
make this full and complete, so that reference may be easy. 



PREFACE. Vll 

If I had known beforehand the time and labour this book would have cost 

me, and the difficulties of doing sustained literary work with the many and 

constant interruptions of a busy life, I much doubt whether I should have had 

courage to undertake it, and now that it is accomplished I cannot but be conscious 

of many deRoiencies. Yet I am glad of the opportunity it has given me of 

putting together much scattered work, and of bringing to a focus the experience 

of many years in the special branch of medicine in which I have been so long 

interested. In writing I have learnt much, and I trust others may find some 

profit in reading what is written. 

SAMUEL WEST. 



15 WiMPOLE Street, 
Cavendish Square, W., May 1902. 
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DISEASES OF THE ORGANS 
OF RESPIRATION. 



1. INTRODUCTORY. 

The object of respiration is to supply the oxygen necessary for the oxidation 
processes of the body as well as to remove the carbonic acid formed within the 
lx»dy. This is the fnnction of the lungs. 

The process of respiration consists in the interchange of gases betweeu the 
blood and air. 

The essential structure of the lungs is extremely simple, viz., a thin mem- 
brane riclily supplied with blood-vessels, exposed on both sides to the air, the 
blood being kept in movement and constantly renewed by the heart and the 
other forces of circulation, and the air by the betlows-like action of the thorax. 

Defects of respiration may therefore be produced in three ways : — 

1. By defects in ihe sup- 
ply of blood to the vesicles 
of the lungs. 

2. By defects in the sup- 
ply of air to the vesicles of 
the lungs. 

3. By defects in the re- 
spiratory organs themselves. 

Most of the so-called dis- 
eases of the reapiratorjorgans 
are associated with definite 
anatomical changes in them 
which constitute their patho- 
logical anatomy. 

ANATOMY.— The re- 
spiratory oi^ans of man con- 
sist of the lungs, with their 
pleura, and the air-passages 
leading to them. 

The air, drawn through 
the nose or mouth and 
pharynx, entera the \arym 
where the air-paasages proper 
commence, and passes in suc- 
cession through the trachea, bronchi and bronchioles to reach the vesicles. 

The trachea extends from the larynx to a point within the thorax opposite 
the third dorsal vertebra {r/. fig. 4), where it bifurcates to form the two 




Trachea and bronchi, showing the mode uf division. The 
bronchi of the upiier loba ure seen to take origin almost 
at right angles to tlie main broDchus {Teslul). 
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main bronchi, one for each side. Within the lung the bronchi divide rapidly, 
for the most part dichotomouBly, and they do not anautomose with each 
other. 

The bronchi are named according to their sizes, large, medium, and small. 
They generally divide 6 to 8 timea before the terminal bronchi arc reached. 
Bronchi of 1 millimetre (i^ inch) in diameter or lest) are called small bronchi or 
bronchioles. 

The bronchioles also divide ; the lai^er branches lie between the lobules of 
the lung, the smaller enter the lobules and terminate; they are accordingly 
described as sublohular, intralobular, and terminal. 

The terminal bronchioles expand into a funnel-shaped space, the vestibule, 
from which small air-ducta (alveolar canals) lead to the infuudibula, and upon 
the walls of these the vesicles are arranged like grapes upon a stalk. 

A group of terminal bronchioles with their ultimate expansions form a lobule ; 
groima of lobules form the lobes into which the lungs are subdivided. 

The whole lung is bound together by a network of connective tissue extending 
from the pleura to the root, where 
the bronchi and vessels enter, the 
smallest meshes of which correspond 
with lobules, and the larger with 
the areas of distribution of the 
larger bronchi. In this connective 
tissue the blood- vessel (<, lymphatics, 
and nerves run. 

Each lung thus foiuied in irregu- 
larly pyramidal or conical in shape, 
with the base downwards, hollowed 
below to rest upon the diaphragm, 
and, on the inner side, to adapt itself 
to the pericardium ; the apex rises 
above the clavicle outside the thorax 
about an inch and a half on each 
side. 

The lungs are divided into lobes, 
the upper conical and the lower 
quadrilateral. The right lung has 
a small middle lobe and the left a 
deep notch anteriorly to receive the 
apex of the heart. 

The right lung is the shorter 
and the left the narrower, but, on 
the whole, the right lung is slightly 
larger than the left and weighs more 
' 1 the proportion of about 22 to 20. 
The weight of the lungs varies 
much according to the amount of 
blood and air they contain, the 
specific gravity of an absohitely airless lung being 1056, as for instance in 
the foetus before birth ; after respiration it varies greatly, from 746 to 345, 
or, in the condition of maximum distension, only '126. 

The lungs bear to the body-weight the proportion, on the average, of about 

' 'o 37 in the male and of 1 to 43 in the female, but the limits of variation are 

■iderable^ viz., between I to 36 and I to 50. In the male the average 




Fig- 2. 

intralobular bronchus ; b, terminal bronchus ; c, 
vestibule ; d, alveolar canals ; e, iufuudibu- 
lum^,alveolua;3, branch of liulmonary vein; 
h, capillaiy network over alveoli ; i, radiclea 
of pulmonary veiu ; k, pulmonaiy vein 
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weiglit of tlie two lungs is 44 ozs. (right 24, left 21), ami in the female 32 ozs. 
(right 17, left 15). 

The lung is spongy, or porous on section, floats in water, and crepitates when 
squeezed between the fingers. It is rosy pink in colour in the infant, bnt in the 
adult darker and more or less mottled with dark pigment. 

The description of the minute anatomy of the hii^ may be conveniently 
divided Into two [)nrta : (I) that of the air-passages from the larynx to tlie sub- 
lobular division of the bronchial tubes, (2) tinit of the intralobnlur bronchioles 
with the infimdibula and vesicles in which they end. 




The Air-Passages. — The air-passt^jes are constructed upon the same 
essential plan throughout, though the constituents vary in relative prominence 
and importance in different parts. 

The most striking constituent of the larger tubes is the cnrtilitginoiis 
framework found in them. This subserves the purely mechaiiical function 
of keeping the tubes open during the varying pressures of respiration; with- 
out it the tubes might be sucked in on inspiration and the entrance of air 
prevented. 

This resistant framevrork is most developed, os would be expected, where the 
exposure to pressure is greatest, viz., in the larynx and trachea. In the larynx 
it is highly specialised and furnished with a complicated arrangement of muscles 
to subserve the further function of phonation, and to provide a sphincter for the 
protection of the air-tubes against the entry of foreign bodies. 

In the trachea it consists of C-sliaped rings, closed at the ends behind by a 
fibro^laatic membrane containing much muscular tissue, which also unites the 
separate rings to each other. Where the trachea bifurcates these rings fuse to 
Form an irregular maes of cartilage completely surrounding the dividing tubes, 
and presenting a prominent projecting ridge nithin at the point of bifurcation 
Iff. Hg. 16). 

As the tubes become smaller the cartilages become more irregular in shape 
and arrangement and fewer in number, and they finally disappear entirely in the 
bronchioles. 
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The cartilages o( Wriaberg and Santoriiii and part of the arytenoids are 
formed of the ytllow elastic cartilage, but the rest are all of the commoD hyaUne 
variety. 

The Bronchi. — A medium-sized bronchus presents ou section the following 
microscopic structwre (fig. 5) ■. — 

A . Tlie ejiithelial coat. 

1. A single layer of columnar ciliated epithelial cells ttith some goblet 
cells (e). 

2. Severnl strata of transitional cells mostly pyriform in shape. 

3. A single layer of flattened squamcs, constituting the KO-called Debove's 

membrnne. Some of these cells 
form the foot-plates iu which the 
tapering ends of the transitional 
cells are by some authors, said to 
end These cells play a most im- 
portant part in the regeneration of 
the ep thelmm 

4 A basement menibraue 11 
ft in thickness homogeneous, and 
perfectly distinct from Debove's 
membrane 

B Tie internal fibrous coat. 

5 A layer of areolar tissue con- 
taining much elastic tissue arranged 
longitudinally id). This coat is 
richly supplied with branches of 
the broncl lal artery, and in it 
the lymphatics arise as irregular 
plasma spaces lined with endo- 
thelium 

C The muscular coat. 
6. A continuous layer of inter- 
lacing bundles of non - striped 
muscular fibres (c) arranged circu- 
larly (the bronchial muscle), be- 
tween which numbers of lymphatic 
spaces and vessels exist. 
D. The external fibrous coat or advetUitia. 

7. Loose bundles of white fibrous tissue with elastic fibres (a) arranged con- 
centrically with the lumen and continuous with the adveiititia of the pulmonary 
vessels and with the int'CrlobuUr septa of the lung. 

This coat contains the acini of the mucous glands, blood-vessels, numerous 
lymphatics, the cartilages, nerves and nerve ganglia. 

The mucous glands are racemose, and lie partly between and partly upon the 
cartilages, the ducts pierce the muscular coat and open upon the surface of the 
mucous membrane ; their basement membrane is continuous with that of the 
bronchus, and is lined near the orifice with columnar ciliated cells. The 
branches of the pulmonary artery and vein usually lie upon opposite sides of the 
bronchus. 

The cartilages are irregular plates of the comraou hyaline kind, and estemat 
to them are the nerves and nerve ganglia, in close relation with the branches of 
the bronchial vessels. 

The lymphatic vessels are abundant, and much adenoid tissue is present. 




Fig. 6. 
Sectiuu of & brouchuB (from TestuI 
a, Rbroils tissue ; b, cartilages ; 
layer; tt, submucous layer; < 
layer, iihowing ciliated eiiitbeliur 
cells ; /, bronchial gland. 



modified ). 
', muscular 
Epithelial 
and goblet 
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The Trachea. — T!ie structure of the trachea docs not differ essentially from 
tliat of the brouchiia just described, except in the further developincut of tlic carti- 
lages aa C-shaped riugs, and in the nrraugemeiit of the muscular fibres between 
the ends of the rings to fonn tlie tmcheulia muscle and complete the t\ibo. 
This muscle has both longitu- 
(liual and circiiLir libres, but the 
latter are the moht miuierouh 

'I he mucous glau Is are 
larger and more nuuierous, and 
upen by larger orifices. The 
lyujphatiCH are abundant, and 
then. IS a rich plexus of uei^cs 
beneath the trachealis muGcle 
deri\ed from the \agus remi 
rent larju^eal an 1 Bjnipithetii. 

The small and terminal 
bronchi — \s the Ironchi ^et 
smaller the cartilages and ^land'^ 
disappear the epithehum be 
comes reduced to a ^mgle lajer 
of cubital oilmted cells and 
finally lu the terminal biouchi 
only the following, eoat« are 
distinguishable: — (1) a amgle 
hiyer of suiall polyhedral 
^rratiular cells without cilia ; (5) 
a circular muscular coat of 
unstripcd fibres; and (3) a fine 
adventitia of elastic fibres arraugt 
muscular coat in the small bionch 
thickness of the walls, as it is in 
tlie iai^er bronchi. The terminal 
bronchi are regarded as having a 
respii'atory function, because of the 
change in their stmcture, itnd Itt.'- 
cHUso of their being supplied by the 
pLilmonary artery. 

The infundibula and air- 
vesicles. — In the iu/uii'ii/iuln and 
aii'-veiicles the following further 
changes occur. The granular cella 
no longer form a continuous layer 
but are broken up into groups, sepa- 
rated by fiat squamous culls. These 
uells become more and more numer- 
ous as the alveoli are appi-oached, 
and form in them a continaous 
lining. 

The number of granular cells 
visible depends upon the distension 
of the lung ; they are few or absent 
when the alveoli are completely distended, and more numerous wheii 
collapsed. In the fmtus, i.e., before respiration, they are all of the grannlar kind. 



Fib 

1 alvei>hia fmiii th« lung of a new-born cliild, Btained 
with liitnite of tnlvec to show the epitheliani. 
Somr ot the cells nv much more distinct and 
granular tlian the revt {Sehull:e. x GOO). 



I chiefly i 



longitudinal uetworks. The 
: thick, relatively !■:> the total 




Portion of the outer surfBce of the cow's lung 

iKHliikcT. -130}. a, pulmonary vesicles 
illed artificially with wax ; b, tlie margins 
of the emalleet lobules. 
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Tlie muscular coat is coutiniied on to the iiifundibulum and small air-ducts, 
but upon the alveolar walla it exists ouly as a few scattered cells here and there 
near the air-ducts. 

The elastic fibres are continued on to the alveoli and form its 
framework. 

The alveoli or vesicles, which measure about 020 mm. (yi^inch) iu 
diameter, are packed close alongside of each other, and assume, in consequence, an 
irregular polyhedral form ; though, for the moat part, grouped in buncliea ou tiic 
infundibula they occur also isolated and sessile. 

They are composed of thin structureless membrane lined internally, as 
already described, by a continuous layer of flat squamous cells with a few 
granular cells interspersed, and supported externally by numerous fine, occasion- 
ally branching, elastic fibres continuous with the e:^temal elastic coat of the 
bronchioles. To these fibres the elasticity of the alveoli is due. A few scattered 
muscle fibi'cs are found near tJie entrance of the air-ducts. 




r-vcBicle» of tlie ]ixng(_Lajidvii 



Kg. 8. 
Semi-diagiauitiiatic rei>vp>ieiitatiuu i>f the a 

olid Jitirtiutf). Vf blood'Vessels at tne inarKin qt au ajveoius ; <?» 
csyillarieB : E, relution of the Bqiiamous epitlielium of au bIvfoIiis 
to the ca]>illaries in its wall ; /, alveolar e|>itli»1iuni sliown alone ; 
t, elastic tissue of the lung. 



Kig. 9. 
Diagram of alveolar wall, 
to show the cajiil- 
larica surrounded hy 
epithelial cells ; in 
one the wall of tlie 
ca[jilhLry is iiidicate<l 
bycells. u, epithelial 



cetta 



1. ff.eiH 






The blood-vesaels fonn freely anastomosing loops round the vesicles, and from 
these loops a fine network of thin-walled capillaries spreads over the vesicles, a 
single layer of capillaries lying between any two contiguous alveoli, and, when 
distended, projecting into the hmien of each. 

Among the clustic fibres there exists a network of branched connective tissue 
cells, contained as nsual within lactma;, which form the radicles of the lym- 
phatics. Between the flattened squamous cells are minute pores, pteudo^tmiafa, 
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which communicate with the laciniEC. Through tliem the lymphutic cells, 
a few of which are alwa^ fouod on the surface of the air-vesiclcu, migrate and 
carry with them into the lymphatics any foreign Bubstances which may have 
found their way as far as the alveoli. 

Peewlo-etomata are peculiar celk of connective tissue type existing between 
the cells of the bronchial mucous membrane aud of the alveoli and sending 
out iirocesses, which anastomose with the similar cells of the Bub-epithelial 
layer. In the ordinary condition these cells completely fill up the space in 
which they lie, but when the alveolus or bronchus is distended actual channels 
or real stomata are formed. 

The number of alveoli haa been calculated to reach the enormous figure of 
725,000,000 with a superficial area of about 90-8 square metres, which is 100 
times greater than the body surface (-S to -9 square metres). 

The lymphatics of the lung.— The lymphatics of the lung constitute a 
superficial aud a deep system. The superficial (subpleural) lympliatics lie 
immediately beneath the pleura and form a network, the efferent trunks from 
which ruu along the pulmonary ligaments to the root of the lung, communicating 
on their way with the deep lymphatics. 

The deep lymphatics remain within the substance of the lung and accompany 
the brnnchea of the vessels (perivascular) and of the bronchi (peribronchial). 
These two sets of vessels anastomose freely with each other as they run towards 
the root of the lung, where they end in the bronchial glands. 




Fig. 10. 
Transverse section at an alveolus from 
the lung of a ^iiiea-|ii^ {KUin). 
a, alveolar canty ; b, Iming epi- 
thelium ; c, capillary blood-vessels 
injected. Thay are represented as 
uninjected and Dot nearly so numer. 
ous as in the actual preparation, in 
order to make the drawing not too 
complicated ; d, interalveolar con- 
nective tJMue coqiuacles sending 
procesaes between tile e|iitlielial 
cells of the alveoli, (isendo-st — * — 




Fig 11. 
ction through a guinea-jiig's lung, 
showing lining epithelium of the 
alveoli and between them small 



The lymphatic vessels follow the connective septa of the luii 
valves. 

The lymphatics take origin — 

1. In the walls of the alveoli. 

2. In the mucosa of the bronchi ; and 

3. In the pulmonary pleura. 



, and all contain 
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1. In th;e walls of the atveoli the radicles consist of irregular lacunte round 
the branched connective cells, which communicate with the sub-pleural plexus on 
the one hand and nith the perivascular and peribronchial veasels on the other, 




Fig. 12 
Sorface vie* of epithelium of bron- 
chus o( B rabbit, Bliowiug the 
c)iitlielial cells, viewed from the 
surface and a)i)«ariue, Uierefore, 
an a moB&ic of )iolybedT«l celts, 
an J between tliem nucleatra 
branclied cells {KUin, ii. A). 



*-^ 



Fig 13 



The same seen in [irohle n epithelium 
with intra ejithelial nucleated cella, 
[iseudo stomaloUB cells in connection 
with b nucleated cells of sub-epitbeluJ 
mucous membrane 



and by means of the psewJo-domata they are also in conimuuicatioii with the 
interior of the alveoli. 

2. In tho walls of the bronchi they originate iu the sulvmiicosaaud unite to form 

theperibronchial 
vessels which freely 
anaBtomoee with 
tho perivascular 
trunks. These 
radicles communi- 
cate also by means 
of paeudo - gtomafa 
with the interior of 
the bronchi. 

3. In the pul- 
monary pleura, they 
arise ill spaces be- 
tween the connec- 
tive tissue bundles 
and are in connec- 
tion, by slomata, 
with the pleural 
cavity. 

a a The free coni> 

Fig. 14. municatioii of the 

Surface view of the eudotlielium of the pulmonary pleura of, the rabbit lymphatics of the 
in the condition of chronic pleuritis (Klein), a, general flattened lung with the cavity 
epithelium ; b, germinating endothelium rouna stomata, these „f i.i,„ nleura bv 
latter beinic iiliunred with hbrinous material, stained dark with ', / 

nitrate of silver. means of stt-mata 

and with the in- 
terior of the alveoli and of the bronchi by pspwlostomaia provides for the 
rapid absorption of fluid or for the removal of fine solid substances by the 
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lymphatics. This process is aided by the movements of respiration, which 
distend the stomata and lymphatics on inspiration and compress them on 
expiration ; this alternating opening and closing, aided by the arnxngement of 
valves in the vessels, directs a constant stream of lymph from the periphery 
towards the root of the lung. 

The pleura. — The pleura forms a complete investment for each lung (the 
visceral layer) and also a lining to the interior of the thorax (the parietal 
layer). The two layers are continuous only at the root of the lung and for a 
short distance from the root of the lung down to the diaphragm (the ligamentum 
latum pulmonum). Between the two pleural sacs the mediastinal space is left 
in which the heart and other important structures are found. The pleura is in 
intimate relation with the pericardium on each side. 

The pleura does not quite reach dow^n inferiorly to the attachments of the dia- 
phragm nor do the lungs quite fill up the whole pleural cavity, except on deep 
inspiration. There is a small space left on ordinary inspiration (the complemen- 
tary space) where the two layers of the pleura are in contact. 

The structure of the pleura is that of other serous membranes, viz., a fibrous 
basis covered with endothelium. 

The cells, in the parietal layer, are flattened squames, but in the visceral layer 
they are in places granular, as in the alveoli. The number of these granular 
cells varies, as in the alveoli, with tho distension of the lung. Upon the surface 
of the membrane numerous stomata exist surroimded by germinating epithelium. 

The blood-vessels. — The blood-vesseh of the lung belong to two different 
systems, the pulmonary and the bronchial. 

The pulmonary arteries accompany the bronchi, but divide more frequently, 
especially towards their terminations. 

It is usually stated that they do not anastomose with each other. This is not 
correct, for Zuckerkandl has proved that the anastomosis between the branches of 
the bronchial and pulmonary arteries is very free, and that some of the anasto- 
mosing branches are quite large ; of the bronchial tubes the large divisions are 
supplied by the bronchial artery only, and the smallest by the pulmonary only, 
but the whole intermediate portion receives a supply from both sets of vessels, 
which freely anastomose.^ 

The terminal arterioles supply one or more contiguous lobules and do not 
anastomose with each other. They form round each vesicle a ring which freely 
anastomoses with those of the adjacent vesicles supplied by the same arteriole. 

The capillaries from these rings arise and form a network with very fine 
meshes over the whole alveolus. The capillaries are very small and measure only 
HTJ^jj ^ 5 T)oo ^^^^ ^^ diameter. They lie immediately beneath the epithelium 
and form but a single layer between two contiguous alveoli, so that when distended 
they project into each. Some fine vessels are supplied to the terminal bronchi 
where they anastomose with those derived from the bronchial artery. 

The pulmonary veins are derived from the capillary network and lie on the 
opposite side to the artery. The veins freely anastomose with each other as they 
grow larger and are joined by branches from the bronchial veins. They then 
travel along the septa to the root of the lung, the artery being usually above, 
and the vein below^, the bronchial tube. 

The pulmonary veins have no valves, and are said to be smaller in capacity 
than the arteries, water being given off in the lungs. The area of the pulmonary 
capillaries is also stated to be less than that of the systemic capillaries, so that 
the blood stream through them must be more rapid. 

^ Sitzungsher, d. k, Akad, d, JFmafseh. (Vienna), vol. Ixxxvii, 
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The pulmonary veius carry arterial blood and the arteries venous blood. 

The bronchial aHeries arise from the aorta or intercostals, and numl)er 
one, two, or three for each lung, lliey accompany the bronchi as they 
divide. 

They are distributed to the lymph glan^ds at the root of the lung, to the 
walls of the blood-vessels, to the interlobular septa, to the bronchial mucouji 
membrane, being continuous in the smallest branches with the plexus derived 
from the pulmonary artery, and lastly to the visceral pleura. Here they may be 
distinguished from the pulmonary vessels of the superficial alveoli by their 
tortuous courses and their open arrangement, by lying outside the lobular tissue 
and by ending in the superficial set of bronchial veins. 

The smaller bronchial veins anastomose with the pulmonary veins. The 
bronchial veins open usually on the right side into the vena azygos and on the 
left into the intercostal. 

A few small vessels reach the lung and pleura along the ligamentum latum 
pulmonum from the lower intercostals. 

The Nerves, — The nerves of the lungs are derived from* the anterior and 
posterior pulmonary plexus, and consist of branches from the vagus and the 
sympathetic. They accomi)any the bronchi, lying outside the cartilages, and being 
in close relation with the branches of the bronchial arteries. They contain 
medullated as well as non-meduUated fibres, and numerous small ganglia. 

Their mode of tennination in the lung is not yet ascertained. Some fibres 
pass to the bronchial muscle, some to the blood-vessels, and possibly some to the 
mucous glands. 

It is ui)ou the bronchial muscle that the lung-tonus to a great extent depends, 
and the nerve which governs this is the vagus. 

When the vagus of one side is divided, the bronchi of that lung dilate ; if the 
peripheral end be then stimulated, they contract ; if the central end be stimulated, 
the other vagus being intact, contraction also occurs, but not to the same extent, 
so that the vagus contains both centrifugal and centripetal fibres controlling the 
bronchi. Lastly, asphyxia, which causes contraction if the vagi be intact, has 
not this effect if the vagi have been divided. 

The root of the lung and the mediastinum.— The lungs are free to 

move in all directions within the thorax, save at the root where the vessels and 
bronchi enter, and along the mediastinum where they are attached by the 
ligamentum latum pulmonum. 

The root of each lung is composed of the bronchus and large blood-vessels, 
with the nerves, lymphatic vessels, and glands connected together by areolar 
tissue, and surrounded by a sheath of the pleura. 

The root of the right lung lies behind the superior vena cava, and a part of 
the right auricle, and below the vena azygos, which arches over it to enter the 
superior cava. 

The order of the vessels is, from above downwards and from behind forwards : 
Bronchus^ artert/, vein. 

The root of the left lung passes below the arch of the aorta in front of the 
descending aorta, but on this side the artery lies above the bronchus. 

Each bronchus and each pulmonary artery divides into two branches, an 
upper and a lower, before entering the lung, the lower being the larger. On the 
right side the upper division of both artery and bronchus gives off a separate 
branch to the middle lobe. The right bronchus is larger than the left. 

The size of the bronchi vary in direct proportion to the size of the lung and 
also to the respiratory capacity. 
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The phrenic uerve descends over the ix)ot of each hmg, and the pneumo- 
gastric nerve lies behind. 

The nerve-plexuses lie in front and behind the root and main bronclii, and are 
called anterior and posterior accordingly, the posterior being the larger. They 
are formed chiefly of branches from the vagus and the sympathetic. 

The lymphatic glands are grouped for the most part round the bifurcation of 
the trachea and the bronclii. 

THE PHYSICAL EXAMINATION OF THE CHEST.-lt is 

hardly necessary to devote nmch space to this subject, upon wliich so many 
comprehensive treatises have been ^Titten. Various parts of it will be dealt with 
as occasion arises hereafter. There are but two i)oints which may with advantage 
be considered now, for they cannot lie introduced conveniently elsewhere. I 
refer to the use and meaning of the terms hivnrhial breathing and vt'iles. 

BRONCHIAL BREATHING.— Auscultation is not really a difficult 
subject. It requires some little preliminary instruction, and after that it^ 
mastery is only a question of attention and practice; yet there is no doubt 
that it often appears confusing to students. The difficulties, however, are 
chiefly of our own making, and lie not in things but in words; for the facts 
of auscultation, their significance, and tlieir relation to iMithological lesions, are 
well known and understood, while the confusion lies in the technical terms used 
to express the phenomena observed. Among these technical terms the chief 
offenders are two, namely, bronchial breaihing and rdles. 

Technical terms are convenient, but to be really useful they must be strictly 
defined and accurately used, otherwise they introduce confusion instead of 
simplicity, and that is the case in auscultation. If we could only get rid of 
technical terms, and merely descril>e in simple language what we actually hear, 
there would be no confusion and little difficultv. 

Now why, if the facts are so plain and so easy to comprehend, is so nuich 
time and energy spent in discusshig the meaning of terms? It is for the simple 
reason that the different terms are regarded as indicating different pathological 
lesions. These lesions are the im^wrtant conditions to recognise, and the use of a 
wrong term would, therefore, imply a wrong conclusion as to the pathological 
condition. Unfortunately, the same term has not always the same significance, 
tliat is to say, it does not always, in the mind of every teacher or examiner, 
corres|x)nd with the same imthological lesion, and it is because this dift'erence of 
usage of terms is not recognised and taught, that so much confusion is introduced 
into the subject. 

I propose first of all to consider what the facts of auscultation are ; what their 
meaning is ; and why it is important to give certain of them special names. I 
shall then be able to show where the confusion comes in, and how it will be 
possible to avoid it. 

The Breathing Sounds. — As the air passes in and out of the 
larynx and air tubes it makew sounds wliich are carried througliout the air tubes 
by the column of air contained in them. These sounds are very obvious if we 
listen over the larynx, and they have a certain loudness and a certain character. 
If we listen over the trachea we hear the sounds as before, but with somewhat 
diminished loudness and different character. Again, over the bronchi — that is, 
beneath the manubrium stemi in front, or behind right and left of the second or 
third dorsal vertebra — the breathing sounds are still heard, but are further 
diminished in loudness and altered in character. Finallv, if we listen in 
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axilla or at the base behiud — tliat is, as far as possible away from the air tubes — 
the breathing sounds are entirely different from those heard in the other places 
specified. The breathing sounds heard in these various parts have since 
Laennec's time been called laryngeal, tracheal, bronchial, and vesicular respectively. 
Pathologically, these terms become of significance when they are heard in 
places in the chest where they should not normally be heard at all. If, in places 
where vesicular breathing ought normally to be heard, vesicular breathing 
disappears, and in its stead some other kind of breathing is heard, the conclusion 

may be drawn, subject to 
DIAGRAMMATIC REPRESENTATION OF THE 

BREATHSOUNDS. 



Inspiration. Expiration. 



.1 




A 




\ 



d 




intermediate 
(? Bronchiolar) 




BllONCHIAL 



All called by some 
teachers 

Bronchial 

(By others Tubular) 



a few reservations to be 
dealt with later, that that 
portion of the lung is in 
a condition of disease ; 
and, the more abnormal 
Vesicular the breathing is, the 

greater the pathological 
changes which have taken 
place. This is the real 
reason why so much im- 
portance is attached to 
these terms, for they are 
regarded as the measure 
of the pathological 
change. 

Over the larynx, in- 
spiration is heard as well 
as expiration ; both are 
loud, noisy as it were, 
and both have a peculiar 
character, such as might 
be produced in a large 
hollow space as we know 
the larynx to be. On 
account of this hollow 
character this kind of 
breathing when heard 
elsewhere is often called, 
not larjnigeal, but am- 
phoric or cavernous. 
Over the trachea, in- 
spiration and expiration 
are both heard. The 
sounds are still loud and 
noisy ; though not quite 
so loud as over the larynx, 
they are somewhat raised 
in tone, and have lost 
some of their hollow character. Over the positions described where bronchial 
breathing may be heard, both sounds are still audible, but with a still higher 
pitch and a much harsher character. When, in disease, inst<3ad of vesicular 
breathing other sounds are heard, they are called laryngeal, tracheal, or bronchial, 
according as they approach most nearly to the characters of the breath sounds 
heard in these respective places. 
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Now let us turn to vesicular Itreathiiig and analyse what it is that wc heui' in 
those parts of the chest wliich arc far removed From the large bronchial tubes. Here 
there is little noise : the sounds are uiuffled, blowing, soft, almost sigliin;; in charac- 
ter, and what is more remarkable is that they are no longer double. \Vc hear the 
blowing murmur with inspiration, but with expiration we either do not hear any- 
thing at all, or we hear the blowing murmur only for a short time during the 
early part of expiration. Thus vesicular breathing is characterised first by the 
absence of noise, secondly by its blowing character, and thirdly by the alt^cucc, 
or diminution in lengtli, of the expiratory sound. 

All the forms of breathing may be represented diagrammatically by lines, the 
varying thickness of them indicating the amount of noise. Thus vesicular 
breathing may be indicated by a thin line for inspiration, with a veiy short thin 
line for expiration, if it be audible at all (see diagram a) ; bronchial breathing by 
two thick lines (diagram e) ; tracheal breathing by two thicker lines (diagram /). 
Of course, between the diagram which represents vesicular breathing and that 
which represents bronchial breathing various transitional forms might be drawn, 
and these wonld correspond with the transitional forms of breathing which are 
actually observed. Laryngeal breathing (i/), or, as it is called, " cavernous 
breathing," may be represented by two double lines enclosing a space, instead of 
two thick solid lines, thus indicating it^ hollow character. 

Now, just as the air tuljcs pass without a break from one end to the other, 
the larynx into the trachea, the trachea into the bronchi, the larger bronchi 
into the small bronchi, and the snialt bronclii into tlie bronchioles and vesicles, 
the lines of division between them being purely arbitrary, so it is with the 
different kinds of breathing to which the different names are given. 

The earliest pathological change from healthy vesicular breathing is that 
expiration becomes 
audible throughout 
its whole length (5); 
the next change is 
that inspiratiou be- 
comes louder than 
it should he (c and 
d). By - and - bye 
both inspiration and 
expiration are equal 
in loudness and in- 
tensity, and subse- 
quently come to 
have the character 
to which the name 
bronchial breathing 
is given. 

Between bron- 
chial and vesicuUr 

breathing we have many transitional stages, and the question is how far the term 
■ " bronchial " shall extend. No one who has ever heard true or tj-pical bronchial 
breathing such as is met with in acute pneumonia can fail to have been struck 
by it or is likely to forget it. It is so characteristic and peculiar, and it means 
so much pathologically, that it is evident a special name is required for it. 

It seems a pity to use the same name which we employ to designate this r" 
markable phenomenon for a variety of other forms of breathing which have no* 
same pathological significance. And this is the gist of the whole matter ,- for ^ 
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Showing the relation assumed to exist between the altei^ breathing 

somidaaiid the amount of patliological lesion. 
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fiome strictly limit their use of the term to that very peculiar form of breathing 
most frequently heard iu pneumonia, others employ it as a general expression for 
many kinds of pathological breathing, from the slightly modified vesicular up 
to the typical bronchial breathing. The importance of the question is at once 
apparent if we look at it from a pathological point of view. In the one case, we 
indicate a massive, considerable consolidation of the lung, and, in the other, a 
consolidation which may be comparatively trifling. 

Now if, instead of using technical terms, we described in simple ordinary 
language the phenomena we hear, all this difficulty and confusion would at once 
vanish. Thus we might put into words what we really have to observe in fact. 
We have first to listen whether expiration can be heard ; if so, whether it is as 
long and as loud as inspiration. Then, whether inspiration or expiration has any 
abnormal characters in quality and tone. These changes can all be described in 
plain and simple language, and without the introduction of technical terms 
at all. In this way it ia easy to make the subject intelligible and interesting, 
and to avoid all the confusion which technical terms introduce. 

Now let us turn for a moment to the cause of the respiratory sounds, and 
consider where these sounds are produced ; why it is they are modified in 
diflferent parts of the air-passages ; and how it comes tliat vesicular breathing is 
so different from all the other kinds. The sounds of breathing are produced 
chiefly at or about the glottis, and they are diminished in intensity, that is, they 
become less and less loud the farther away we pass from the glottis ; thus dis- 
tance from the seat of production accounts for the diminished noise we hear in 
different parts of the chest. As we pass fart.her and farther away from the 
larynx, the sounds become not only less loud, but rise also in pitch ; these changes 
are to be connected with the size of the tubes over which we are listening. 

In vesicular breathing we have another and new factor added. In the 
vesicles of the lungs the air column is, as it were, broken up by a number of 
partitions into compartments or spaces of different sizes. In this way the somid 
brought by the air-tubes is so dispersed and dissipated that much of it becomes 
lost ; the vesicular structure of the lung may be likened to a feather pillow, and 
the vesicles muffle the sound in a similar way. The result is that so long as the 
vessels are healthy but little of the breathing soiuids are audible at all ; we hear 
inspiration only, and little or nothing of expiration. As soon as the vesicular 
atnicture of the lung becomes more homogeneous — that is to say, the irregular 
air spaces become solid — the muffling of the sounds is less, the breathing sounds 
in the smaller tubes are heard, and consequently expiration becomes audible. As 
the consolidation extends, inspiration and expiration become more distinct, and, 
finally, when the consolidation becomes massive and extends, we may suppose as 
far as the large bronchi, the sounds produced in them are audible, and we get 
typical bronchial breathing. Thus it comes about that the degree of alteration 
in the respiratory sounds is an index of the amount of consolidation, as is repre- 
sented in fig. 15. 

If, on ordinary quiet breathing, the sounds produced by the passage of air 
through the larynx are transmitted to the vesicles of the lung, it follows that 
they will be transmitted with greater distinctness when the breathing at the 
larynx is loud, and, when it is very noisy, the sounds heard over the vesicles of 
the lung may resemble in character those audible over some of the air-tubes. 
It might be then diflftcult to say whether the cause of this exaggeration of the 
breath sounds lay in the larynx or in the vesicles of the lung. 

Even simple increase in the rapidity of breathing produces more noise, and then 
til inspiration and expiration may become audible over the vesicles of the lung. 
f very frequently happens in children, and was named "by liaienxv^^i ''^ ^xi^rAa " 
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a term which is still retained, but which is often applied not to the breathing 
of children only, but to similar kinds of exaggerated or loud breathing in adults. 

In children and in adults, puerile breathing may very closely resemble some 
of the pathological kinds of breathing previously described, but in most cases it 
retains something of that muffled character which has been described as peculiar 
to vesicular breathing. 

If patients are told to take a deep breath they frequently begin to make 
noises with the mouth, pharynx, or larynx. This must be prevented, for the 
noises thus produced may mask the other changes in the character of the 
breathing for which we are looking. 

The most serious difficulties are introduced when disease of the larynx or 
trachea has led to stenosis or narrowing of the tube, so that the air has to pass 
through a constricted aperture. It must, therefore, pass at a greater rate, and 
in doing so will produce a greater noise. This noisy laryngeal and tracheal 
breathing has received the name of "stridor." Stridor complicates diagnosis 
very considerably, for the sounds being loud and transmitted far and wide are 
audible over the vesicles of the lung. Under these circumstances the diagnosis 
of the condition of the vesicles of the lung by auscultation becomes extremely 
difficult, if not impossible, and mistakes may be made in either direction : either 
disease of the vesicles may be diagnosed when none exists, or the absence of 
disease inferred when considerable disease is present. 

The last difficulty that needs to be mentioned is in connection with rhonchus. 
This sound is often of considerable intensity, so that it is frequently lieard even 
far away from the chest. It is also often double, that is to say both inspiration 
and expiration are audible. As a rule, however, rhonchus is easily distinguished 
from other forms of pathological breathing by its sonorous or musical character ; 
but if these are absent, and there is nothing but the increased loudness and 
harshness of respiration, rhonchus may come to resemble bronchial breathing 
very closely, and I have seen instances in which it would be very difficult by the 
ear alone to say which was present. However, this difficulty is not likely often 
to arise. 

Now, I think we are in a position to see the whole matter. "Bronchial 
breathing " introduces confusion in our ideas, because it is used in different senses 
by different persons. Although all agree in calling the extreme form " bronchial 
breathing," there is great difference of opinion as to the term to be applied to the 
intermediate forms, and some attempt to solve the difficulty by calling them all 
bronchial. It would be well if we had names for those intermediate forms which 
lie between bronchial breathing and vesicular, but none have been accepted. 
They have been called " intermediate," " undefined " (unbestimmtes), but these 
terms are unsatisfactory, indefinite, and not in general use. As our terminology 
is in the main anatomical, we might carry it a little further, and while speaking 
of larjrngeal, tracheal, and bronchial breathing, add to the list * * bronchiolar " 
breathing. There is an objection to the introduction of a new term into auscul- 
tation, and I am not inclined to advocate it. Still if we could agree upon some 
such intermediate term, we should do away with much of the confusion which 
now exists. 

R&les. — I now turn to the second term which is a source of confusion — 
namely, "rdles." The sounds heard on auscultation fall into two groups: first, 
modifications of sounds heard in the healthy chest; and, secondly, new, added, 
or adventitious, sounds never heard in health at all. The second group consist 
of rattling, bubbling, crackling, and rubbing sounds. The rubbing sounds are 
called " friction," and the rest have been named " rdles" 
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Thus, Edles is a general term, with several varieties. Laennec described five 
differeot kinds of rdles, namely : 1, crepitant ; 2, mucous ; 3, sonorous ; 4, sibilant ; 
5, dry crackling. This is really a good classification, and if it had been adopted in 
its entirety, as Laennec intended, there would be little confusion. Unfortunately, 
this is not done. 

1. The Crepitant Bdle. — This is fine crackling sound, such as is heard when 
the hair is rubbed between the fingers over the ear, and is now more commonly 
known by the name of " fine hair crepitation." It is heard most frequently in 
the early stages of pneumonia, but it is also met with in some other conditions 
of lung disease. 

It is usually explained as being due to the opening out, by the entrance of 
air, of collapsed air vesicles which have stuck together, the crackling sound being 
produced on the separation of the two surfaces. 

It would be well to place the fifth variety of rdle, viz., dry cracMvig^ also 
under this heading — a noise which Laennec compared to the crackling 
of a dry bladder, and described as met with occasionally in emphysema. It is 
not a fine, but a large, coarse crackling (^rdle crepitant sec a grosses htUles ou 
craquement). 

Between these two forms of crepitation Laennec placed another variety which 
he called " subcrepitant," not quite so fine as the fine-hair crepitation, nor yet sa 
coarse as the other form. This was observed frequently in cases of early 
phthisis. Ijaennec, however, did not say, as subsequent writers have done, that 
this subcrepitant rdle was pathognomonic of phthisis. Nor is the statement true, 
for this rdle may be heard in many conditions of the lung which are not of tuber- 
culous nature, and notably in bronchopneumonia. 

This term "subcrepitant rdle^^ is one which is not required; it is very 
indefinite, difficult to comprehend and to explain, and therefore would be best 
formally banished from our nomenclature, as indeed it now almost is in practice. 

All these forms of rdle Laennec thought not to be due to fluid, and he there- 
fore called them " dry rales." 

2. The Mucous Rdle. — Mucous rdles are crepitant, crackling sounds also, but 
regarded as due to the bursting of air bubbles in fluid. They have therefore 
been called " moist rdles." These rdles vary in character according as they 
make more or less noise, or are produced in larger or smaller tubes, and so they 
give the impression of being caused by large, medium-sized, or small bubbles 
bursting. They are therefore described as small, medium, and large-sized 
crepitation. The largest of all is often called " bubbling," and in its coarsest 
form is known as "the death rattle," from which the name "r(!/c" was originally 
taken. All these mucous rdles alike are now termed " crepitation." 

The larger forms of crepitation are easy to recognise by the ear, and are 
obviously due to the bursting of bubbles in fluid. The small crepitation has 
been likened to the crackling of salt when thrown on the fire, or the bursting 
of very fine soap bubbles in lather. This small-sized crepitation is by no means 
easy to distinguish from the crepitant rdles just described, and which are now 
called ** fine-hair crepitation." Nor is it easy sometimes to distinguish it from 
a form of friction in which the sound, instead of being one of rubbing, has this 
crackling character. 

All the sounds alike may be modified by the condition of the lung which 
surrounds their place of production. Thus, if the lung be solid, they may acquire 
a sharp, clear character, and appear as if produced immediately beneath the ear. 
In this respect they may be compared with the clear transmission of the voice 
sounds which is called "pectoriloquy." Again, if the crepitations are produced 
a cavity, thef may not only be large and bubbling, but, m «k.dd\UoTv, Vi«cv^ ^ 
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ringing, hollow character, strictly comparable with amphoric breathing or 
amphoric reasonance. 

3 and 4. Sonoro-sibUant Rdles. — The third and fourth variety of rdles, namely, 
the sonoro-sibilant r(2/6«, are now universally called "rhonchus" and "sibilus" 
respectively, the former being a snoring or sonorous, the latter a hissing, piping, 
or whistling sound; and they both, as the epithets applied to them imply, 
frequently have a musical character. 

It is now evident that Laennec's classification may be arranged somewhat 
differently. The sonoro-sibilant rdles (the third and fourth varieties) are now 
called ** rhonchus '' and " sibilus." All the other kinds of rdles are comprehended 
in the general term "crepitation," other descriptive terms being added to it 
to indicate what kind of crepitation it is. 

Now, I think it becomes clear where the confusion is introduced in respect 
of the term " rdle,** The term is sometimes used strictly as a general expression, 
as Laennec used it with all the varieties which he described. Others, finding 
that "rhonchus" and "sibilus** are in such common use, and forgetting that 
they form but the "sonorous" and "sibilant" groups of Laennec's rdles, use it as 
simply representing the remainder of Laennec's varieties of rdles — namely, those 
which we describe for the most part as "crepitation." 

" Rdte^^ therefore, like " bronchial breathing," nowadays has two meanings, 
and it is impossible to say beforehand which meaning it is intended to have. It 
may be used as a general expression, in the same way that Laennec employed it, 
or it may be used as meaning nothing else than crepitation. It is evident, 
therefore, that we do not want the term "rel^e," and I think it would be well 
if we could get rid of it. 

To the other terms, "mucous rdleSy^ "moist rdles,^^ and "dry r<;^/e«," there 
are other objections. Terms in auscultation should simply be descriptive ; they 
should state facts and facts only, and not mix up facts with theories or inferences 
drawn from them. But this is just what these terms do. The mucous rdle is a 
rdle of a crackling character ; this is a fact. It is due, it is supposed, to the 
bursting of bubbles in fluid, the fluid being mucus ; these two implications are 
opinions only. It is evident that the fact may be correct and the theories or 
inferences wrong. 

Again, with the dry rdles the sounds are crepitant, not bubbling. This is 
descriptive of their character. It is assumed that they are not due to the 
passage of bubbles of air, which is an opinion. The dry rdl^ fall into two 
kinds, the " crepitant " and the " sonoro-sibilant." These are easily distinguished 
by the ear. Rhonchus and sibilus are called " dry " sounds, and are supposed 
to be due to secretion which lines the tube, and thus narrows its lumen ; yet if 
the secretion be a little more in amount and lie not upon the walls of the tube, 
but get into the cavity of the tube, bubbles may be produced, and thus crepita- 
tion arise, so that actually the same secretion may produce a moist or a dry rdle 
somewhat at random. 

Again, in respect of some of the forms of fine crepitation, the ear recognises 
the sounds readily, and they are described correctly as small crepitation, but the 
ear alone is quite unable to decide in many cases what the cause or mode of 
production of these sounds is. The same fine crepitant sound may have four 
modes of origin. It may be due (1) to the opening out of collapsed air vesicles, 
the crepitant rdle of Laennec ; (2) to the crepitation of emphysematous lungs, 
the "dry crackling crepitation" of Laennec; (3) to the bursting of minute 
air bubbles, the small mucous crepitation of Laennec ; or (4) to pleuritic 
friction. According to the method of production we might call three of 
these " dry " rdles, and the other " moist " ; but it might be quite impossible 

2 
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by the ear alone to decide to which cause the particular crepitation was 
due. 

It is dangerous for anyone, whether student or teacher, thus to mix up fact 
and inference in a common term, and it is fatal to clear teaching. I may make 
my meaning clear if I take another example. Nothing is conmioner in the 
examination of the heart than to hear a murmur described as ". mitral systolic." 
Now, what does this expression really involve? It means that there is a 
murmur audible at the apex, systolic in time, transmitted in certain directions — 
that is, to the axilla and to the interscapular space, associated with certain 
changes in the heart itself and in the character of the heart sounds elsewhere, 
and because of these facts we infer that it is produced by regurgitation through 
the mitral valve. The proper place for* this conclusion would be at the end of 
the description of the case, where tlie diagnosis comes, and not in the commence- 
ment of it under the physical examination, where we have only to describe the 
facts observed, and not the conclusions drawn. At any rate, what is a more 
common experience with students than to hear them say that there is a mitral 
systolic murmur, the simple fact" being that there is a systolic apex murmur, 
w^hile their opinion that it is due to mitral disease, tacitly expressed by the 
phrase employed, is quite as likely to be wrong as right ? This tendency, there- 
fore, to mix up facts and inferences in a common term should be discountenanced. 

What we require, in an accoiuit of the physical examination, is a statement of 
facts observed, not of inferences drawn. As long as the terijis employed are de- 
scriptive only they are useful ; as soon as they involve an inference or a theory 
they become dangerous, for the facts may be right and the conclusion or theory 
wrong. 

The term " rale " thus becomes a source of confusion, first because it is used 
in different senses either as a special term or as a general one ; and, secondly, 
because the addition of such descriptive terms as "moist" and "dry" imply a 
theory about which there may be great difference of opinion. It would be well, 
therefore, if we could banish " rdle " altogether from our vocabulary. We do 
not want it, and a term which is redundant is often the cause of confiision. 



2. MALFORMATION OF THE RESPIRATORY 

ORGANS. 

The respiratory organs develop as buds from the intestinal track, and the 
diaphragm as a membranous outgrowth between the lungs and the Wolffian 
bodies. Arrest of the development may occur, in any degree, but grave 
defects are incompatible with life. Malformations are more of teratological than 
of pathological interest. If a child is to live, the defects can only be of slight 
degree. 

C'jngenital Atelectasis. — The most important defect is that in which some of 
the alveoli do not expand after birth, but remain in the foetal state. If this is 
not so extensive as to be incompatible with life, connective tissue changes take 
place in the atelectatic parts, associated with more or less bronchiectasis. 

If the affection involve a whole lobe the bronchi may become saccular and the 
condition be pi-oduced which has been described as " the Gruyere Cheese " or 
"Turtle" lung. Usually, however, this is the result of post-natal disease, 
especially broncho-pneumonia. 

If the change be not so extensive, hypertrophy of the rest of the lung occui-s, 
which compensates for the defect, so that no symptoms tna^ be pxodv\<i^. 



Sees. 3,4, 5.] diseases of respiratory organs. 19 

Mere irregularity in the division of tlie lungs into lobes or in the number or 
mode of division of the bronchi is chiefly of anatomical interest, and is seldom of 
clinical importance, for it need not and does not geneiiilly affect health. 

Congenital defects of the diaphmgm lead to the passage of some of the con- 
tents of the abdomen into the thorax, and constitute one of the chief varieties of 
diaphragmatic hernia, \inder which heading they will be considered. 

3. GENERAL CLASSIFICATION OF DISEASES 
OF THE RESPIRATORY ORGANS. 

The simplest and most convenient classification is anatomical. Accordingly, 
the diseases of the respiratory organs may be groiiped in the following way : — 

1. Diseases of the air-passages. 

2. Diseases of the lungs. 

3. Diseases of the pleura. 

To these may be added another group, viz. : — 

4. Affections of the respiratory mechanism. 

In this last group some are neuroses, e.</., asthma, spasmodic croup, and 
whooping-cough, and tind their natural place in connection with diseases of the 
air-tubes, while others depend upon neuro-muscular defects, which have for their 
result paralysis of the chief respiratory muscles, viz., the intercostals and 
diaphragm. 

This general classification will be followed as far as possible. 



4. DISEASES OF THE AIR-PASSAGES. 

The affections of the air-passjiges are closely linked together by the fact that 
the chief symptoms they produce are due to the mechanical impediment offered 
to the passage of air into or out of the lungs. 



5. RESPIRATORY OBSTRUCTION. 

Though the nose, mouth and pharynx fonn the commencement of the air- 
passages, affections of these parts rarely give rise to marked obstruction. 

Obstruction in the Nose. — If the air finds difficulty in passing through 
the nose, breathing is carried on through the mouth instead, and the patient has 
no trouble beyond some little dryness of the mouth, slight discomfort in eating, 
and perhaps a nasal tone of voice. 

In suckling infanta the discomfort may be so great as to lead them to refuse 
the breast for the time (e.<;., snuffles). 

Obstruction in the Pharynx,— Acuie TcnisilUUs often leads to such enlargement as almost 
to completely close the entrance to the pharynx ; the bi-eathing is then earned on through 
the nose, but respiratory ditficulty rarely arises unless the parts about the glottis become 
involved. 
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Chronic Tonsillitis, — Children with chronic enlargement of the tonsils generally breathe 
noisily, especially during sleep, but they rarely suffer from any difficulty in breathing unless the 
chronic tonsillitis be associated, as it sometimes is, with chronic phaiyngitis and adenoids. Then 
the breathing may not only be noisy but also short, the voice throaty or nasal, and the hearing 
impaired from catarrh of the Eustacnian tubes. 

This obstruction is thought by many authors to be sufficient to produce deformity of the 
chest, and the pigeon breast often met with in such cases is then referred to this cause ; but 
such children are subject to catan*h of the air-tubes as well, and are frail, i)Oorly developed, 
and often rickety, so that the evidence in supjwrt of this view seems weak. 

Grave obstruction in the pharynx rarely arises, unless from the impaction of 
food or some foreign body in such a position as to obstruct the glottis. 

With these and such-like exceptions, it is not until the air-tubes are reached 
that the common and more serious forms of obstruction are met with, and when 
respiratory obstruction is spoken of it is usually implied that the air-tubes are the 
seat of the affection. 

The gravity of any particular case will depend upou the seat of the obstruc- 
tion, upon its natiire and amount, and upon the rapidity of its development. 

Obstruction in the larynx or trachea is always grave, for it interferes with the 
entrance of air into both lungs. When one lung only is affected the symptoms 
may be slight, and even the main bronchus of one side may be completely 
obstructed without urgent symptoms arising. In these cases much will depend 
upon the rapidity of development, and thus a small amount of obstruction which 
has developed rapidly will often produce a greater effect, i.e., more marked 
symptoms, than a much larger amount which has developed slowly owing to the 
time which is given in the latter case to the respiratory organs to adjust them- 
selves to the altered conditions. 

THE SYMPTOMS OF RESPIRATORY OBSTRUCTION.— 

TJie symptoms fall into two groups : — 

1. Those of obstruction in whatever way produced ; 

2. Those of the disease to which the obstruction is due. 

The former can be conveniently considered now, the latter subsequently, as- 
each particular affection is dealt with. 

The signs of obstruction are much the same in all forms, and of these the two 
most characteristic are dyspnoea and stridor. 

Dysimcea may present every degree from slight shortness of breath evident 
only on exertion up to actual suffocation. It is liable to sudden paroxysmal 
exacerbations, in one of which the patient may die suffocated. Sometimes the 
paroxysms are frequently repeated and resemble asthma in character. 

The effect of position upon the dyspnoea is often remarkable and of importance 
in diagnosis. For example, when the obstruction is in the larynx, the patient 
will probably prefer to lie upon the back with the neck extended, and the respira- 
tory excursions of the larynx up and down will be considerable ; if, on the 
other hand, the obstruction be in the trachea or bronchi, the head is usually bent 
forward, orthopnoea is the rule, and the respiratory excursion of the larynx is 
slight. If the obstruction be on one side, the patient not infrequently lies on 
that side in order to give the other lung free play. 

The respiratory rhythm is altered, an attempt being made under the control 

of the pneumogastric to compensate for the obstruction by prolonging that phase 

of respiration to which obstruction is offered. When inspiration and expiration 

n^ Krvf.h impeded, both may be prolonged, and thus the respiration rate be much 

>elow the nonnaJ. 
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Though the movements of the thorax may be excessive, the expansion is 
impaired on one or both sides, according to the seat of the obstruction. Inspira- 
tory recession is constant and, in children, where the ribs are yielding, may be 
extreme. 

The voice may be feeble from want of breath and, if the obstruction be in 
the larynx, may be hoarse or even lost entirely ; but^ if below the larynx, it is not 
affected unless the vocal cords are paralysed. 

Stridor is very common and almost pathognomonic. It may be constantly 
present both with inspiration and expiration and also with cough, but it is some- 
times not evident until the patient exerts himself or lies in an uncomfortable 
position. When well marked it may produce vibrations distinct enough to be 
felt by the band. 

Cough varies much. It is generally a prominent early symptom and is at all 
times liable to be paroxysmal and violent, but it may be almost absent. The 
cough is most likely to be severe when the obstruction is either in the larynx or 
near the bifurcation of the trachea. 

Cyanosis is a common symptom where the dyspnoja is great, but in severe 
cases it is succeeded towards the end, especially in children, by an ashy or 
leaden pallor which is of grave omen. 

The pulse is generally rapid and its ratio to the respiration rate altered, owing 
to the relative slowness of breathing. Towards the end it may become irregular 
and fluttering, the right side of the heart engorged and dilated, and the veins in 
the neck distended and pulsating. Not infrequently death happens suddenly at 
the last from cardiac syncope, i.e., from paralysis due to over-distension. 

The patients complain of few symptoms except shortness of breath and op- 
pression in the chest. Pain is frequently absent. It is sometimes felt at the 
seat of obstruction, but is referred at other times to parts far distant, and may 
be complained of even after the cause of obstniction has been removed. 

The patholog^ical results of obstruction.— These vary greatly according 
to its seat duration and cause. 

If a small or medium-sized bronchus be affected, the corresponding portion of 
the lung becomes collapsed and subsequently inflamed, while the surrounding 
parts become emphysematous. The occluded bronchus may even be completely 
obliterated and reduced to a fibrous cord, and the corresponding part of the lung 
pass into a state of fibroid induration. 

When a larger bronchus is obstructed the lung tissue becomes airless and 
axlematous, a condition which has been described as solid oedema. In the 
portions so affected neci'otic changes not infrequently occur, and may lead to the 
formation of a cavity, or inflammation may develop and end in abscess or in 
gangrene. As the obstructed parts of the lung collapse the rest dilates, and 
where the whole of one lung is involved, the opposite lung, if healthy, passes into 
the condition of complementary emphysema or hypertrophy. 

When both lungs are involved, advanced changes, such as some of those de- 
scribed, are clearly impossible, but the lungs are found generally oedematous, 
with patches of collapsed tissue, especially at the bases, and with more or less 
inflammatory consolidation. Pneumonia, however, in these cases more often 
depends upon the passage into the lung of some portion of the obstructing 
body or of some irritating or infective secretion, and it is often found post- 
mortem when it has not been suspected during life. 
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In the air-tubes, besides the inflammation and ulceration which are liable to 
occur at the seat of obstruction, dilatation is the lesion most likely to be met 
with. It is nearly always a local lesion limited to the neighbourhood of the 
obstruction, and though most common on the distal side, may be present on fhe 
proximal side as well, but anything like extensive bronchiectasis is rare, except 
in very long-standing cases or after the impaction of a foreign body. 

Prognosis of obstruction. — Hie prognom, as regards life, depends chiefly 
upon the amount of obstruction and upon the relief which may be expected from 
treatment ; hence it is more favourable where the obstruction is high enough to 
be relieved by tracheotomy. In respect of cure, the prognosis depends entirely 
upon the cause and duration, and upon the secondary lesions which have been 
produced. 

The diagnosis of obstruction. — This is easy; the only difliculty 
arises in determining its seat and its cause. 

If the obstruction be in the larynx the voice is likely to be affected, and, 
when the dyspnoea is considerable, the head will be thrown back, and the move- 
ments of the larynx on respiration be violent. If there be no external signs, 
laryngoscopic examination will probably reveal the nature of the aflfection. 

If the obstruction be below the laiynx, the voice will not be affected except 
as the result of recurrent-nerve paralysis, and this the laryngoscope will reveal ; 
orthopnoea is the rule, the head is bent forward and the laryngeal movements 
are slight. 

If the obstruction be in a bronchus, the vocal vibrations, vocal resonance, and 
breathing sounds will be diminished or absent over the affected part, the move- 
ments restricted and the part of the thorax corresponding may be somewhat 
contracted. 

In fatal cases of obstniction the end usually comes gradually, with the signs 
of carbonic acid poisoning and failure of the right side of the heart, the patients* 
dying comatose. In other cases the fatal result is brought about by some com- 
plication, as by pneumonia or by oedema of. the lung or larynx, and sometimes 
sudden collapse occurs which is probably of cardiac origin. All cases alike are 
subject to sudden ^mroxysms of suffocative dyspna?a, the causes of which have been 
referred to. 

THE CAUSES OF OBSTRUCTION. 

The air-tubes, like other tubes, can be obstructed in three ways — 

1. By plwjiiing irifhin, i.e., by Occlusion. 

2. Bfj cham/es in (he walls, i.e., by Stenosis. 

3. Bf/ presswe with out, i.e., by Compression. 

The relative frequency of these causes varies in different parts of the air- tubes. 
Thus stenosis is common in the larynx and rare in the bronchi, while compression 
is rare in the larynx and common in the trachea and main bronchi. 

Occlusion, or plugging from within, is in nearly every case due to a 
foreign body, and although the occlusion caused by the membrane in diphtheria 
might seem to place diphtheria under this category, still its natural relations 
•e with the other forms of inflammation. 

Stenosis, or obstruction caused by changes in the walls, is very frequent 

he larynx, hut not common in the trachea. lu the larynx it u\ay be due to 
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some form of laryngitia, to abductor paralysis or fixed crico-arytenoid joint, to new 
growth or stricture; in the trachea, to stricture, tumour, or some form of 
inflammation. 

Compression from without is little likely to affect the larynx, but in 
the trachea and bronchi it is one of the commonest causes of obstruction. 
Thus, in the neck, the trachea may be compressed by a goitre or other enlarge- 
ment of the thyroid, by inflammation or new-growth in the parts about, by a foreign 
body in the oesophagus : within the chest, by aneurysms of the aorta, tumours and 
other mediastinal affections, by tumours or abscesses in connection with the bones 
of the thorax, by tumours of the CDsophagus, pericardial effusions, and even some 
enlargements of the heart. 

Tliese various causes are all set out in the annexed table, and will be discussed 
in the order given. 

The three commonest forms, which may be taken as types of the different 
groups, are membranous laryngitis, mediastinal tumour, and foreign body. 

CAUSES OF OBSTRUCTION TO THE AIR-TUBES. 



1. Within, 



OCCLUSION. Foreign bodies. 



2. In the walh. STENOSIS. 



3. Without. COMPRESSION. 

In the neck. 



Within the thorax. 



Some inflammatory affections of the 
larynx (with which tiibercle and 
syphilis may be included). 

CEdema of the larynx. 

Spasm of the larynx. 

Abductor paralysis. 

Fixed crico-arytenoid joints. 

Stricture | (a) of the larynx. 

W/?) of the trachea or 

New growths ) bronchi. 

Tubercle. 

Syphilis. 

Lupus, etc. 



Goitre and other affections of the thyroid. 
New growth. 
Inflammatory swellings. 

Thoracic aneurysm. 

New growths and other affections 'of the 
mediastinum. 

Enlarged glands : inflammatory, tuber- 
cular, neoplastic. 

Large thymus. 

Cancer of oesophagus. 

Affections of bones, especially sternum, 
spine, and clavicle. 

Emphysema of mediastinal tissues. 

Pericardial effusion. 

Dilated left auricle. 
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6. FOREIGN BODIES. 

Foreign bodies of the most varied kinds have been found in the air-tubes. 
Dusts, however, and fluids like blood or pus, though in one sense foreign bodies, 
are not included under the temi, which is restricted to such substances as would 
in common parlance be spoken of as bodies, i.e., masses of a certain size. 

Foreign bodies gain access, as would be expected, in nearly every case from 
the mouth or pharynx. They are very frequently derived from the food, and 
yet they rarely pass into the air- tubes during the act of swallowing unless the 
parts about the glottis are gravely diseased so that it cannot properly close, or 
imless its muscles are paralysed or its sensibility impaired. When any of these 
things happens, as in malignant or other ulceration of the larynx, after diphtheria, 
or tracheotomy, in bulbar paralysis or central nerve lesions, or again where the 
patient is unconscious, as in coma, or under the influence of narcotics or anaesthetics, 
foreign bodies may pass easily into the larynx either during swallowing or vomit- 
ing, and have in not a few cases been the cause of death either from suflbcation 
or from the inflammation which follows. Except imder such circumstances foreign 
bodies gain access to the air-tubes as it were by surprise, and are sucked in by a 
sudden inhalation or gasp while the glottis is widely dilated for respiration, and 
therefore oflF its guard. It is most freqiiently with the sudden inhalation that 
precedes a laugh or cough, or with a deep inspiration on running or violent effort, 
that the accident occurs. Children furnish most of the cases owing to the in- 
veterate habit they have of putting things into their mouth, sometimes even 
going to bed with them in the mouth and sucking them into the air- tubes during 
sleep. 

Besides the common articles of food, there have been found coins, fruit-stones, 
pins, needles, nutshells, pieces of bone, wood and coal, peas, shells, l)eads, marbles, 
ears of corn, grasses, small toys, and even living leeches, etc. 1 >uriug vomiting 
also, the contents of the stomach may pass into the tubes as well as things which 
must have come originally from the intestine, such as lumbrici or even thread- 
worms. 

Again, cases are described in which, during operations on the parts about the 
throat, teeth which have been extracted, pieces of tonsil, uvula or polypus which 
have been excised, or again some of the instruments used, as for example a laryn- 
geal brush, the stem of a tracheotomy cannula, the needle of a syringe, etc., 
etc., have fallen into the tubes. 

In another group of cases the foreign body gains access to the tubes in some 
other way, by external violence, as a bullet, pin or dart ; from a tracheotomy 
wound, e.g,, a piece of dressing, a feather, etc., or by the ulceration into them of 
a caseous or calcareous gland. Portions of a necrosed cartilage, or of a l)ody 
impacted in the oesophagus, like the vertebra of a fish, may be found, or, lastly, 
hydatids from the lung or pleura may be present. 

In one remarkable case, a man coughed up a piece of one of his own ribs about tlireo inclies 
long ; this is of liistorical interest as lianng oeen recorded by Pibray, the first surgeon of Henry 
the Fourth. 

Finally, ulceration or malignant disease may open a fistulous communication 
with the oesophagus, and thus admit food of all kinds. 

Some substances undergo change after impaction : for example, particles of 

*ood decompose and become septic, setting up violent inflammation in the parts 

it them : others, again, like seeds, imbibe moisture and swell and thus become 
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very firmly impacted ; they have been known even to germiuate ; thus a beau 
has )>een found swollen to twice its natural size, and a maize seed liai: commenced 
to sprout after Ijeing lodged for three diiys. 

It is unnecessary, having indicated the chief sources whence the foreign 
bodies may be derived, to attempt to give a complete list of all that have lieeii 
described. Miscelianeoua as they are, they admit, however, of being arranged in 
one or two groups which arc of clinical importance, viz., according to their aize, 
i.e., whether large or small, and according to their shape, i.e., whether jagged or 
rounded. A large body will stick in a large lube and lead to great obHtriiClion, 
while a small one may pass on into a ymall tube and possibly give rise to no 
symptoniB at all On the other hand, a jagged body may be entangled in the 
larynx and will in all probability stick there, and then, besides the mechanical 
obstruction it offers, it will give rise to violent irritation, evoking spa^ni and 
leading to inflammatiou. 

Foreign bodies having gained access to the air-tubes may stick in the glottis 
or in the larynx, or may pass on into tlie trachea or bronchi. 

Of the two bronchi they lie more frc'ineutly in the riyht. Tliis is reinitrk- 
able, considering that the right bronchus 
comes off from the trachea almost at a 
right angle, while the left is much more 
oblique and lies more directly in tlie 
course of the trachea. The explanation is 
to be foimd in the greater size of the right 
bronchus, and in the position of the inter- 
bronchial septum. This septum extends 
from the bifurcation of the trachea some 
little distance upwards, much more to the 
left than to the right, and thus protcti-. 
the mouth of the left bronchus, so tlmt :i 
body falling to the end of the trachea i- 
directed by the septum away from the left 
bronchns and into the right. 

Vuioua Btatiatiea are publislird to sbow tlii; 
relative fretjuFDcy of (arago bodies in dilTfrciit 
parts uf the tiir-passagea. (Thue BourdilUt' rourKl 
tbftt out of 16fl cases, HO were lodged id tlit 
trachea, 35 in the l&ryni, 29 iu the riglit 
bronchuE, and 15 in the left bronehus. Uurhain,' 

however, regards the larynx and the riRhtbronchiii^ y.^ jg 

u the commonest seats.) SUtisCicB, however, are „ , , , , . . , 

of little more than general interest, and are hardly Trachea and bronchi o^MOtd from l*hind to 
of iirwtical use iii any given case, tot go much show Iha different sue of the two bronchi 

deueods npon the aize, weight, and smoothness of '^"^ t'le "^g" extending ui™ards frwa 

the Coreigu body as to the iiart of the ait-tulies "'e bifureatinn towards the left side, 

where it u likely to lodge. 

SYMPTOMS. — The symptoms are in most cases conclusive, viz., a sudden 
attack of dyspncea preceded by the disappearance of the foreign body from the 
mouth, and the sensation of its passage into the windpipe. 

The causes of the dyspnoea are two: (1) Mechanical obstruction to the 
passage of air, and (2) laryngeal spasm set up by the irritation. The former is 
of course persistent aud the latter transient. 

The dyspn«a due to mechanical obstruction varies with the size aud character 
of the Iwdy and with the place of its impaction ; thus a large body lodging in the 




lo/., 18dl aj.d iSflB, 



^ niiCiiU' S^jifffM, Krt., OTiBoKyc\. 
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glottis, liiryux, or tmchca may produce almost immediate death from suffocatiou, 
wliile a small body impictcd in a large bronchus may lead to little dyspDO^ and» 
in a small bronchus, perhaps to none at all. 

The dyspnoea is of tho usual inspiratory ty^x?, and, if extreme, may be attended 
with very marked inspiratory recession of the soft parts of the thorax, or of the 
lower ribs in yoinig children. 

Laryngeal spasm is a very important factor in the production of the initial 
dyspna>a in most cases. Severe spasm may be e.xcited by the pissage of even a 
very small body through the larynx, but it is more likely to arise if the body 
become impactcnl there. In many cases the sj)asm (piickly passes oif, and with it, 
of course, so much of the dyspna»a as was due to it. Where the body is small 
and passes quickly through the larynx, spasm may be completely absent, and 
whatever dyspna*a arises is then duo to mechanical obstruction alone. In cases 
where the body is im^mcted in the larynx, and yet is too small to offer much, if 
any, obstruction, the initial si);usm may pjuss off qiiickly and recovery appear to l>e 
complete, yet sjMism may recur, perhaps, many times, and sometimes take on a 
recurrent, almost asthmatic, type. In other ciises there is no further spasm, but 
after a few hours the dyspnoja slowly returns and gmdually increases until it 
becomes extreme. This is the result of acute laryngitis or inflammatory oedema 
set up by the irritation. With the dyspna'a is associated more or less cyanosis 
according to the amount of obstruction. 

Cough is generally more or less severe, and may be so violent and paroxysmal 
as to be the most distressing symptom, and where there is also laryngitis it may 
assume a croupy character and thus add to the difficulty of diagnosis. The 
cough is strictly conservative, and directed to expel the foreign body, and as soon 
as this has been eflected the symptoms usually subside as rapidly as they came on. 

The voice is not affected unless there be laryngitis, or the foreign body be so 
placed as to hiterfere with the movements of the vocal cords. 

There is at first no expectoration, unless there be a little streaky haemoptysis 
from the violent coughing. In the siilKsequent stages, the sputum has the 
characters of the resulting inflammations ; thus it may be bronchitic, purulent, 
or even fetid, and if a vessel become involved, there may be profuse and even 
fatal haemoptysis. 

Pain is usually absent, unless the soreness beneath the sternum or the 
aching in the muscles due to the cough be included under that term. . Sometimes, 
however, there are sensations which enable the ^xatient to refer the obstruction to 
its proper place ; but, on the other hand, the sensations often continue, especially 
in the larynx and in nervous persons, long after the foreign body has been got 
rid of. 

The symptoms vary very greatly in intensity according to the seat of the 
impaction. They are most severe when the impaction is in the larynx on 
account of the violent spism and coughing excited, and because of the great and 
rapid swelling to which the larynx is liable. 

The physical signs, like the symptoms, vary according to the seat and 
amount of obstruction. If there be much obstruction in the lar}'nx, there will be 
the usual marked respiratory excursion of the larynx, with more or less laryngeal 
stridor, and j)erhaps some aff'ection of the voice. If there be stridor, whether 
due to an obstruction in the larynx or in the trachea, it will so modify the 
physical signs in the chest as to make it very difficult to draw any conclusion 
*^oni auscultation as to the condition of the lungs. 

If the foreign body stick in the bronchus and completely occlude it, the voice 
1 breath sounds will be abolished over the corresponding parts of the lungs, 
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but if the occlusion be not complete a kind of stridor luiiy be heard which may 
resemble rhonchus, save that it does not vary so much from time to time as 
rhonchus does. 

If a large bronchus V>e plugged and the lung collapse, the parts of the thomx 
corresponding may be flattened, and measure less than on the opposite side. 

The foreign body may change its place, either as the result of coughing or of 
some change of posture from the larj'nx to the bronchus, and vice versd^ or from 
one bronchus to another. When freely movable it may be heard or even felt 
rattling in the trachea, and is thus freijuontly coughed up into the larynx, where, 
if it be not at once expelled, it excites the same kind of paroxysmal dyspnoea an 
at first. It is this which constitutes one of the chief risks as long as the foreign 
body continues in the air-tubes. 

Just as the change in position of the foreign body may produce fresh dyspnani, 
so it may relieve that already existing. Dyspnoea, due to a foreign body, suddenly 
relieved may mean that the body has been exiK*lled, that the spasm has piissed 
off, or that the body has ])jissed lower down into one of the smaller bronchi. 
Which of these causes the relief is due to, can only be settled by careful 
examination. 

The general condition of the patient, beyond that which is the result of the 
dyspnoea, will depend greatly upon the complications to which the foreign body 
has led. 

PATHOLOGICAL CONSEQUENCES.— As a rule, all fear of after 
effects is removed when the foreign body is got rid of early, but if it remain 
impacted for long, pathological changes are almost certain to follow, either 
locally at the seat of impaction in the tubes themselves, or distiilly in the lungs 
beyond. 

The local changes vary somewhat according to the seat of impaction. In the 
larynx, as a nile, inflammation rapidly supervenes, and niiiy lead to so much 
swelling as to produce suffocation, unless relieved by tracheotomy. 

A ring may lie for a long time in the larynx or trachea without producing 
symptoms or local changes of importance, and be removed after many years' 
impaction with complete recovery. On the other hand, it may excite chronic 
inflammatory indiiration ; the stenosis thus produced may after removal some- 
times slowly subside and disappear, b\it more frequently persists with all its 
disastrous consequences. In the ventricles of the larynx, a foreign body may be 
impicted for many years withoiit producing symptoms or any grave local lesion. 

This happened with a piece of gold in a case recoitied by Watson in his Clinical Medicine. 
On the other hand, Dessault records a case in whicli a cherry stone in tliat position caused death 
from chronic laryngeal disease two years after inii»action.* 

In the trachea, an angular body might lead to ulceration of the walls or to 
perforation, with the formation of an abscess around, and the entrance of air 
into the tissues of the neck, or of a communication with the oesophagus, or even 
with one of the large blood-vessels. Thus Rokitansky records a case in which 
the innominate artery was penetrated by a dart lodged in the trachea. 

In a bronchus, it is true, a foreign body may lie for some time without 
j)roducing change at all, but more commonly it excites local bronchitis with a 
mucopurulent and sometimes a fetid discharge. 

Andrew ^ recoids the case of a child, in which a i)iece of nutshell Iiad lodged in the right 
bronchus. This produced a profuse tliin wateiy niucoimrulent discharge, which continued for 
tw'o or three days, and ceasea inune<iiately on the expulsimi of the foreign bo<ly. 

* G'Jutveschar.f ii. 258. *■* Cavendish Lecture, Lancet, 1899, p. 1177. 



26 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 6. 

glottis, larynx, or trachea may produce almost immediate death from suffocation, 
while a small body impacted in a large bronchus may lead to little dyspnoea, and, 
in a small bronchus, perhaps to none at all. 

The dyspnoea is of the usual inspiratory type, and, if extreme, may be attended 
with very marked inspiratory recession of the soft parts of the thorax, or of the 
lower ribs in yoiuig children. 

Laryngeal spasm is a very important factor in the production of the initial 
dyspnoja in most cases. Severe spasm may be excited by the passage of even a 
very small body through the larynx, but it is more likely to arise if the body 
become impacted there. In many cases the spasm qiiickly passes off, and with it, 
of course, so much of the dyspnoea as was due to it. Where the body is small 
and passes quickly through the larynx, spasm may be completely absent, and 
whatever dyspnoea arises is then due to mechanical obstruction alone. In cases 
where the body is impacted in the larynx, and yet is too small to offer much, if 
any, obstruction, the initial spasm may pass off quickly and recovery appear to be 
complete, yet spasm may reciir, perhaps, many times, and sometimes take on a 
recurrent, almost asthmatic, type. In other cases there is no further spasm, but 
after a few hours the dyspnoea slowly returns and gradually increases until it 
becomes extreme. This is the result of acute laryngitis or inflammatory oedema 
set up by the irritation. With the dyspna^a is associated more or less cyanosis 
according to the amount of obstruction. 

Cough is generally more or less severe, and may be so violent and paroxysmal 
as to be the most distressing symptom, and where there is also laryngitis it may 
assume a croupy cliaracter and thus add to the difficulty of diagnosis. The 
cough is strictly conservative, and directed to expel the foreign body, and as soon 
as this has been effected the symptoms usually subside as rapidly as they came on. 

The voice is not affected unless there be laryngitis, or the foreign body be so 
placed as to interfere with the movements of the vocal cords. 

There is at first no expectoration, niiless there be a little streaky haemoptysis 
from the violent coughing. In the subsequent stages, the sputum has the 
characters of the resulting inflammations ; thus it may be bronchitic, purulent, 
or even fetid, and if a vessel become involved, there may be profuse and even 
fatal haemoptysis. 

-Pain is usually absent, unless the soreness beneath the sternum or the 
aching in the muscles due to the cough be included under that term. . Sometimes, 
however, there are sensations which enable the patient to refer the obstruction to 
its proper place ; but, on the other hand, the sensations often continue, especially 
in the larynx and in nervous persons, long after the foreign body has been got 
rid of. 

The symptoms vary very greatly in intensity according to the seat of the 
impaction. They are most severe when the impaction is in the larynx on 
account of the violent spasm and coughing excited, and because of the great and 
rapid swelling to which the larynx is liable. 

The physical sig^S, like the symptoms, vary according to the seat and 
amount of obstruction. If there be much obstruction in the larynx, there will be 
the usual marked respiratory excursion of the larynx, with more or less laryngeal 
stridor, and perhaps some affection of the voice. If there be stridor, whether 
due to an obstruction in the larynx or in the trachea, it will so modify the 
physical signs in the chest as to make it very difftcult to draw any conclusion 
from auscultation as to the condition of the lungs. 

If the foreign body stick in the bronchus and completely occlude it, the voice 
and breath sounds will be abolished over the corresponding parts of the limgs. 
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but if the occlusion be not complete a kind of stridor may be heard which may 
resemble rhonchus, save that it does not vary so much from time to time as 
rhonchus does. 

If a large bronclms be plugged and the lung collapse, the parts of the thorax 
corresponding may be flattened, and measure less than on the opposite side. 

The foreign body may change its place, eitlier as the result of coughing or of 
some change of posture from the larynx to the bronchus, and vice versd, or from 
one bronchus to another. When freely movable it may be heard or even felt 
rattling in the trachea, and is thus frequently coughed up into the larynx, where, 
if it be not at once expelled, it excites the siime kind of paroxysmal dyspna^a as 
at first. It is this which constitutes one of the chief risks jus long as the foreign 
body continues in the air-tubes. 

Just as the change in position of the foreign body may produce fresli dyspnoea, 
so it may relieve that already existing. Dyspnoea, due to a foreign body, suddenly 
relieved may mean that the body has been expelled, tliat the spasm has pissed 
off, or that the body has passed lower down into one of the smaller bronchi. 
Which of these causes the relief is due to, can only he settled by careful 
examination. 

The general condition of the patient, beyond that which is the result of the 
dyspnoea, will depend greatly upon the complications to w^hich the foreign body 
has led. 

PATHOLOGICAL CONSEQUENCES.— As a rule, all fear of after 
effects is removed when the foreign body is got rid of early, but if it remain 
impacted for long, pathological changes are almost certain to follow, either 
locally at the seat of impaction in the tubes themselves, or distally in the lungs 
beyond. 

The local changes vary somewhat according to the seat of impaction. In the 
larynx, as a nile, inflammation rapidly supervenes, and may lead to so much 
swelling as to produce suffocation, unless relieved by tracheotomy. 

A ring may lie for a long time in the larynx or trachea without producing 
symptoms or local changes of importance, and be removed after many years' 
impaction with complete recovery. On the other hand, it may excite chronic 
inflammatory induration ; the stenosis thus produced may after removal some- 
times slowly subside and disappear, but more frequently persists with all its 
disastrous consequences. In the ventricles of the larynx, a foreign l)ody may V)0 
impacted for many years without producing symptoms or any grave local lesion. 

This hap|)ened with a i)iece of gold in a case recorded by Watson in his Clinical Medicine. 
On the other hand, Dessault records a case in whicli a cherry stone in that position caused death 
from cliixjnic laryngeal disease two years after impaction.* 

In the trachea, an angular body might lead to ulceration of the walls or to 
perforation, with the formation of an abscess around, and the entrance of air 
into the tissues of the neck, or of a communication with the oesophagus, or even 
with one of the large blood-vessels. Thus Rokitansky records a case in which 
the innominate artery was penetrated by a dart lodged in the trachea. 

In a bronchus, it is true, a foreign body may lie for some time without 
producing change at all, but more commonly it excites local bronchitis with a 
mucopurulent and sometimes a fetid discharge. 

Andrew ^ records the case of a child, in which a piece of nutshell had lodged in the light 
bronclms. This pixxiuced a profuse tliin watery nuicoi)urulent discharge, wliich continued for 
two or three days, and ceasea inmiediately on the eximlsion of the foreign Unly. 

* CEuvi'efi char,, ii. 258. '■* Cavendish Lecture, Lanrcf, 1899, \k 1177. 
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If ulceratiou occur, the inflammation will probably extend beyond the 
bronchus to the adjacent parts of the lungs, and the resulting pneumonia is not 
unlikely to suppurate or gangrene. The inflammation may spread to the 
mediastinum and form an abscess there, or if the bronchus be perforated, may 
give rise to mediastinal emphysema, which, spreading along the cervical fascia to 
the subcutaneous tissue of the neck on the one hand, may then extend widely 
over the body, or, on the other hand, may communicate with the pleura and 
produce pneumothorax. 

If the impacted body be of a non-irritating nature, the changes are of a much 
more chronic character, and attended with an abundant production of connective 
tissue, by which it may become almost completely encapsulated. These local 
lesions may subsequently become the seat of tubercular infection, which may 
extend to the lung and lead to phthisis. 

The distal changes, i.e., the secondary changes at a distance from the 
obstruction and not in immediate connection with it, are best studied in those 
cases in which the foreign body is lodged in a small bronchus. If the obstruction 
be complete, the corresponding parts of the lung collapse, and may subsequently 
pass into a state of more or less acute pneumonia, which, if the foreign body be 
septic, as in the case of particles of food, will probably suppurate or even gangrene. 
In other cases the inflammation is of a more chronic character and attended 
with a good deal of intei*8titial change, which may even lead ultimately to the 
complete obliteration of the alveoli, and the conversion of the obstructed parts 
into an almost solid fibrous mass, in which the bronchi may be more or less 
dilated. More often irregular cavities develop in it, which may have originated 
in bronchiectasis, but which extend by ulceration and inflanunation round them 
until the case closely resembles chronic phthisis, in gross anatomy as well as in 
clinical features, save that the lesions are not tubercular. With such indurative 
changes, the corresponding part of the chest will be contracted, and may 
measure much less than the opposite side. 

Advanced changes, such as these, are hardly possible except where a portion 
only of one lung is affiected, although there are a few cases in which the obstruc- 
tion has been in the main bronchus, and the whole of the corresponding lung 
has been destroyed. 

When suppuration takes place round the impacted body, it may escape from 
the place of its impaction and come to lie free within a cavity in the lung or 
even in the pleura, as in the remarkable case recorded by Cari)enter,^ where, in a 
fatal case of empyema, there were found lying loose in the pleural cavity some 
false teeth which the patient had swallowed thirteen years before. 

Sometimes pysemic symptoms arise and kill the patient, as in a case in which 
the cAuse was discovered to be a bean which had been long impacted in a 
bronchus, and the presence of which was not suspected. ^ 

Some bodies make their way out of the air-tubes by simpler processes than 
those described. Needles, blades of grass, ears of com, or burrs have thus 
travelled, until they reached the subcutaneous tissue, from which they have 
been removed by simple incision. 

COURSE AND COMPLICATIONS.— A foreign body may become 
impacted and produce immediate suflbcation ; this is fortunately rare : it may be 
immediately expelled ; this is happily the rule : or after remaining a longer or 
shorter time in the air-tubes it may be spontaneously expelled or be removed by 
operation, with or without previous tracheotomy. If it remain impacted, it will 

' Oiiy'sHosjy. Mej>., Jst.Ser., 353. ^ B. M. J.,\^^^,b\^. 
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set up local or distal chauges iu the bronchi or lungs, of which the patient not 
infrequently dies in the end, and tliat sometimes even when the foreign body 
has at last been expelled or removed, by reason of the mischief previously 
caused. Lastly, but also most rarely, it may remain impacted for years, and 
produce no lesions or symptoms of consequence. 

Thus, a piece of boue has been found in the lung six years after its impaction, and similarly 
a nail, without any lesion or anything in the history to Jix the date of entrance. Again, a nail 
has been known to lie in a bronchus for twelve months before any symptoms develoited. 

Further, it is possible for the body to lie for long periods, even many years^ 
in the tubes and yet be spontaneously expelled with perfect recovery. 

A piece of coaP has been coughed up after 101 days, and a tin whistle' after 104 days. 
Watson records a case in which after repeated attacks of profuse haemoptysis, spread over 
a period of seven years, a lady at last expectorated an ear of barley ana made a perfect 
recovery. Pieces of bone have been expelled after six years* and after fourteen years' impaction, 
but the most remarkable case of this kind is recorded by Gross, iu which a piece of bone was 
coughed up after being lodged in the tubes for sixty yeara. 

Lastly, the body has been successfully removed by operation after long 
periods. 

Letferts^ removed a ring from the larynx of a child of six and a half years of age which had 
been im[)acted there for four years, *.«., irom the age of two and a half years. A piece of bone 
which had been in the trachea for nine years was successfully removed by Mr Watson Cheyne.* 
In giving an account of the case Dr. Bunch and Mr. Lake gave a table of all the recorded cases, 
up to date, 31 in number, in which recovery followed, after oi)eration or spontaneous expulsion, 
wnere the body had been retained for longer than one year. 

PROGNOSIS. — Wonderful as many of these cases are to relate, still they 
form the curiosities of the subject and j^e only notable exceptions to the general 
rule. The risks are great as long as the body remains impacted, first because of 
the danger of sudden suffocative spasm developing as the result of the body 
being coughed up into the larynx, if it be not already lodged there ; and secondly, 
because of the almost certain prospect of changes occurring round the impacted 
body, which will lead to serious disease, if not early death. 

DIAGNOSIS. — The diagnosis is in most cases easy, but, where the body 
sets up spasm of the larynx, the distinction in a young child from laryngismus 
stridulus may present difficulty, or if the spasm recurs, from whooping-cough or 
even asthma. Where the body is impacted in the larynx, and has excited inflam- 
mation, the resemblance to croup or other forms of laryngitis is veiy close. 

If the initial spasm be absent, the diagnosis is extremely difficult and has to 
be made by the physical signs and by the history, which in children however is 
never trustworthy, so that it is a good rule in practice always to bear in mind 
the possibility of a foreign body in any child who presents unusual chest symp- 
toms and signs. 

Where the foreign body is small and septic, the case often presents itself as 
pneumonia or gangrene of the lung, or even of general pyaemia, and the cause 
may then only be discovered post-mortem by the demonstration of the foreign 
body. 

TREATMENT. — The object of treatment is obvious, viz., to get rid of the 
foreign body as soon as possible. Fortunately nature does this for us in most 
cases and the body is expelled by coughing. Attempts have been made to assist 
nature by exciting sneezing or vomiting, or by inverting the patient and shaking 

> Med. T„ 1884, p. 501. « Lond. M. T., viii. ^ Med. Rec., 1874, p. 671. 

* J. Rickman Godlee, Lancet, Sept 25. 1897 ; Med. Chir. Trans., 1896. 
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or slapping the back. Though each of these methods has been successful, they 
are all more or less risky owing to the danger of suffocation if tlie body be 
■coughed up into the larynx and be not at once expelled. To avoid this risk 
tracheotomy is indicated, and it should, as a general rule, be performed with as 
little delay as possible. Durham says : " If the surgeon hesitate to operate 
imder favourable circumstances, he may be compelled to do so in the greatest 
haste and under the greatest difficulties." The object of the operation is to 
facilitate the expulsion of the foreign body, and its effect is that it is either 
immediately or after a short interval coughed up through the wound. Even if it 
be not at once oxi)elled, tracheotomy enables it to be searched for at leisure, and 
removed, if it be within reach, by appropriate instruments. Removal through 
the mouth, if tlie larynx l)c the seat of impaction, is rarely practicable until 
tracheotomy has been performed, on account of the spasm excited ; still a few 
successful cases have been. recorded.^ 

The results of cases treated with and without tracheotomy are compared by 
]^Ir Durham. 

Of 298 cases in which no operation was jwrfonned, death occurred in 40*94 iK?r cent., and 
<}very case in whicli the foreign oody was not exjielled (102) died of the eflects sooner or later, 
while of 338 cases in wliich traclieotomy or some similar ojMjration was resorted to, death 
occurred in only 23*08 per cent. 

Of 1000 cases collected by Weist, oi^eration was necessary in just one- third (338 cases) : of 
these 245 recovered and 93 died (38 j>er cent.).^ 

The combined statistics of Durham, CJross, Weist, and Roe give the following result : — 
With operation, . . 1234 cases with 904 recoveries = 78 per cent. 
Without oi)erati()u, , . 1417 cases with 1035 recoveries = 73 j)er cent.' 

Although, where the body is small and freely movable, the operation may be 
sometimes avoided, still there is much room for judgment and skill in deciding 
in what cases to wait and how long, and even then the ])atient should be kept 
under the closest observation, with everything ready for tracheotomy the moment 
it may become necessary. 

Where the foreign body is firmly impacted in a bronchus, considering the 
serious and almost invariably fatal conse<iuences, all rciisoiiable attempts at its 
removal by surgical means are justifiable, but the difficulties of operation are 
considerable. 

Impaction of a Fishbone in the Larynx. —Initial S}»asni— Dyspnua absent for four Days, 
then Severe, necessitating Tracheotomv — Subsequent Removal of the Bone through 
the Wound— Difficulty in Removing the Tul)e owing to Paralysis of the Abductors, 
until they were forcibly dilated and thus set into Action. 

An infant nine months old was seized suddenly with severe dyspna^a, due it was thought to 
swallowing a plum stone. In a very short time the si»asm [jassed otl', and thei-e was no manifest 
dyspncea for four days, when it i*etunied, and rajudiy became so urgent that tracheotomy was 
performed. This gave relief, and all went well for three days, when fresh dysi>noea set in. When 
the tube was removed a ])iece of the dressing was coughed up from the trachea, and on examin- 
ing with a pi-obe a foreign body was felt in the larynx which was removed with foi*ceps, and 
proved to be the gill -plate of a small fish, i)robably a herring. 

After this all went well, but the child could not do without the tube, for it did not breathe 
through the mouth, though it could cry audibly. After this had gone on for some time 
without improvement the child was anaesthetised and a graduated bougie and then a dilator 
jwissed through the larynx both from the mouth and from below. This had the effect for a time 
of permitting the child to breathe through the mouth, but the tube had to be rejjlaced soon 
after. The next day, however, on the tube being taken out, air jwissed freely by the mouth, the 
tube was then and there finally given up, and in a fortnight the wound was healed. 

' M. Mackenzie, PaUi, S'X, Tr. , xviii. 27. 
" '"-"'ns. Amer. Surfj. Ass,, 1881-3, i. p. 117. 

Uo Preobi-aschensky, JVkn Klinik, 1893, Xo. 8-10. Roe, in Bumef\i I)is, of Eur , 

Throat. 
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Tlie case illustrates several points of interest, 

1. The initial 8i>asm produced by the im]»action of the bono, which quickly i>assed olf and 
was followed by a period of latency, in which the absence of symptoms led to the belief that the 
foreign body had oeen ex^)ell('d. 

2. The sudden development of persistent dyspnoea due to the inflammatory swelling set up 
by the im])acted bone. 

3. The closure of the glottis which prevented the removal of the tube and was due to 
])aralysis of the abductors from disuse. 

4. The si)eedy cure of this condition by mechanical dilatation. 

A case in which the removal, from the front, of a foreign body in the right bronchus was 
successfully achieved is recorded by Milton. The j>atient died subsequently from septic 
infection, the result of defective drainage. It is i)robable that with improve 1 methods the 
results may be more satisfactory.* 

LARYNGITIS. 

Laryngitis is chiefly of importance in relation to respiratory diseases so far as 
it produces impediments to the entrance of air into the lungs. In a slight form 
it may do no more than impair tlie voice and cause cough, but in the more 
severe forms it may be attended with so much swelling as to lead to considerable 
narrowing of the air-passage and even place life itself in danger from suffocation. 
It is also often symptomatic and may then yield t;Jie first evidence of a grave 
lesion such as tubercle, syphilis, or tumour. For these reasons laryngitis assumes an 
importance in diseases of the respiratory organs which it would not otherwise have. 

There are two great forms of laryngitis which differ according as the inflamma- 
tion is attended with the formation of a membrane upon the surface or not, viz. — 

1. Catarrhal or simple laryngitis. 

2. Membranous or croupous laryngitis. 

Besides these there are specific affections of the larynx, which are often spoken 
of as special forms of laryngitis, of which tubercle and syphilis are the most 
important. 

7. CATARRHAL LARYNGITIS. 

The pathology of catarrhal laryngitis is simple, and the changes are essenti- 
ally the same as those seen in inflammation of the trachea and bronchi, viz., con 
gestion of vessels, swelling of the mucous and sub-mucous coat, due to infiltration 
with serum and small cells, shedding of epithelium, and formation of mucopunilent 
secretion. 

The predominance of one or the other of these changes will depend upon the 
part of the larynx attacked, for the inflammation is very often limited in extent. 
Thus, if the vocal cords alone be affected, there will be much congestion but 
little swelling, and phonation w^ill be chiefly interfered with. This congestion, 
visible during life with the laryngoscope, disappears after death. 

If the softfer and looser parts are affected, such as the false vocal cords and 
the aryteno-epiglottidean folds, the swelling will be the chief feature and may be 
sufficient to lead to considerable dyspnoea. 

The chief S3nxiptoms are, like the morbid anatomy, simple: (I) huskiness or 
hoarseness of the voice, and sometimes even complete aphonia; (2) cough; (3; 
expectoration ; and (4) sometimes dyspnoea. 

The affection of the voice depends either upon the defective or irregular vibra- 
tion of the true cords, owing to the loss of their elasticity consequent on the con- 
gestion and 8welling,^or to the cords not approximating as they should on phona- 

' Lancet, Jan. 6, 1901. 



32 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 7. 

tion. This latter may be due, on the one liand, to inflammatory changes in the 
cords themselves or in the muscles or nerves which govern their movements^ 
or, on the other hand, to mechanical causes, such as swelling over the arytenoid 
cartilages or in the inter-arytenoid space, or mucous and inflammatory secretion 
lying upon them. 

Aphonia, i.e., complete loss of voice, may occur, but, though not uncommon 
with simple catarrh in women, it is certainly rare in men. 

The cough is usually dry, frequent, irritating, and may recur every few seconds 
both night and day. This is especially the case in children during the first daya 
of measles. In children it is often spasmodic, and may even resemble whooping- 
cough. It is sometimes deep, bellowing, or barking, a peculiarity which Ziemmseu 
refers to coarse vibrations set up in the swollen aryteno-epiglottidean folds or 
false cords. 

The expectoration is scanty, viscid, nmcopurulent and diDicult to get rid of» 
but it varies greatly in amount with the i)art of the larjux affected, and, as a bad 
catarrh is rarely limited to the larynx, much of it may come from the pharynx or 
tlie trachea. It is occasionally streaked with blood. The spitting of pure blood, 
even in small amount, is very rare, but there seems to be no doubt that 
haemoptysis may occur with laryngitis, for streaks of blood may sometimes be 
seen upon the vocal cords, and occasionally small varicose vessels are present 
which may rupture during coughing. 

Dyspnoea is rare in adults, but in children it is very common, and may occur 
in severe paroxysms, especially during the night-time. 

Forms and etiology. — Catarrhal laryngitis may be acute or chronic, 
primary or secondary. 

Of primary laryngitis the commonest causes are a cold or the direct action 
of irritating vapours, as, for instance, scalding steam, chlorine, bromine, 
ammonia, etc. 

The secondary form is due to the spreading of a catarrh, as in influenza or 
hay fever, or to the extension of inflammation from the neighbourhood, especially 
from the pharjmx. It occurs also in the course of many specific fevers, especially 
of measles and influenza. It is often symptomatic, i.e., it is the result of some 
other laryngeal affection, e.rj., tubercle, syphilis, or cancer. 

Among the chief and common causes which predispose to simple catarrhal 
laryngitis, or maintain it, are prolonged and excessive use of the voice, cold, 
drinking (especially of spirits), and smoking. 

One attack predisposes to another, especially if recovery has not been com- 
plete, and the patient continues exposed to the conditions under which the first 
attack originated, as in the case of clergymen, vocalists, and public speakers. 

What is called chronic laryngitis, very often consists of a succession of acute 
attacks with incomplete recovery between them. 

As acute laryngitis is likely to produce much more grave symptoms in the 
child than in the adult, it will be well to consider these two classes of cases 
separately. 

LARYNGITIS IN THE ADULT.-^a. Acute.— In the adult, 
catarrhal laryngitis is usually a very trifling affection for which patients often 
think it unnecessary to take medical advice, unless their occupation is such as to 
make special demands upon their voice. 

The inflammation is often limited to the true vocal cords or parts of them, 
especially the posterior ends. The affected portions of the cords are reddened,. 
»t their polish, and are somewhat thickened. 
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The symptoms are then slight, the voice is husky, there is a dry cough and 
tickling in the throat, made worse by using the voice. After a few days, usually 
less than a week, the inflammation subsides and the symptoms disappear. 

In a severer form, the inflammation is more extensive and involves the soft 
parts, which may be much swollen. 

The true vocal cords are more congested and more swollen, and frequently do 
not approximate as they should on phonation. 

Upon their surface may be seen grayish patches due to epithelial degenera- 
tion ; sometimes small ecchymoses or superficial excoriations, the so-called 
catarrhal ulcers. These occur on the vocal processes and the inter-arytenoid folds. 

The hoarseness, irritation, and cough are more marked ; the secretion is viscid 
and difficult to bring up ; a feeling of dryness, soreness, or of burning in the 
throat is complained of, and pressure over the larynx causes cough or pain. 
Actual dyspnoea is rare, though in the most acute forms the patients suffer much 
discomfort and feel as if they might choke. 

In the most severe form of all, the case becomes one of oodema of the glottis, 
which will be specially considered later. 

The constitutional symptoms, in the adult, are slight except in severe cases ; a 
little rise of temperature to 100* or 101* at most, with corresponding acceleration 
of pulse and respiration. In the child, the general symptoms are more pronounced, 
and, as in other catarrhal ailments, the temperature may reach 103* or 104* for a 
day or two. 

The prognosis of catarrhal laryngitis is almost always good. 

The duration of the more severe cases is from eight to fourteen days, but of 
the slight cases rarely more than a week ; the voice, however, may remain weak, 
impure, and unequal to the usual work for some time, especially in the cold and 
raw months of the year. 

The diagnosis in the adult of the affection is usually simple enough, though it 
may not be so easy to determine whether the affection is primary or secondary, 
i.e., symptomatic. 

Laryngeal catarrh of imusual duration or its frequent recurrence in an adult 
whose voice is not subject to special strain should always raise the suspicion of 
some underlying disease, of which tubercle or syphilis is the most frequent, 
and new growth is an occasional, cause. 

b. Chronic. — Chronic laryngitis in the adult includes two conditions: (1) 
sub-acute catarrhal laryngitis which has lasted long or often recurred ; (2) the 
condition of thickening and induration to which previous attacks have led. 

Chronic catarrhal laryngitis is most frequent in males in middle life and" 
among clergymen, public speakers, singers, hawkers, etc., who use their voices 
either too much or in a faulty way. It is very commonly associated with 
chronic pharyngitis, and, like that affection, is often provoked or maintained by 
excessive smoking or drinking. 

It is a common result of mouth breathing, where respiration through the nose 
is impeded. 

The symptoms do not differ from those of acute larjmgitis, except that they 
are not as a rule so severe. The voice is hoarse, and may even be lost and easily 
tired, so that speech requires an effort. Cough need not be troublesome. 

Expectoration is often absent, or very scanty {Laryngitis sicca). In some 
rare cases it may be profuse, and has then been described as laryngorrhoia ; but 
profuse secretion of this kind is more commonly due to coincident catarrh of the 
trachea or pharynx. 

3 
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riio iari/ngoscapic appearances vary greatly, from a patch of redness on a 
\nirl tit one or both cords, up to an affection of the whole larynx with much 
>»w<*llinK and Htenosis. 

\u long-HUiirling cases, a general thickening of the superficial parts of the larynx may be 
\iftAtU'Mf wlikh was named by Wxcho^ pachydermia laryngis. 

HiittiW warty or polyjmd groi/Tths may also be found in various parts of the laiynz, especially 
\u l\tM ifpiglottui, aryteno-epiglottidean folds, inter-arytenoid sjiace and false coras. They may 
\tfi0im'ji dynpncea and require removal. 

\t\iifU th« vocal cords in patients who have to use their voice excessively, small nodes are 
tttUdi UtiiiA (Hnyen^ nodes, chorditis\ symmetrically ])Iaced at the junction of the anterior and 
i/i)/J/ll« thiivlH. They are of small size, not larger than a millet seed, interfere with the proper 
«|/|/i'/i(ijiiAtiou of the cords and cause roughness or hardness of the voice. 

Ill *A\itr CMMtH the swelling and induration may be more marked above the vocal cords or 
UI//W ilium (fubf/loUic laryngitis) and may cause stenosis. 

Ymuumsh describes a case in which so much swelling occurred that tracheotomy became 
ttk^jcmaryf after which the thickening disapi)eared. In most cases of this kind the swelling 
iUnmulu u|K>u syphilitic, tubercular or mali^ant disease, and in the diagnosis of these conditions 
a^ \m of uiiiK)rtance. Thus in early adult life tubercle is most likely, at a somewhat later 
l/trv/ti sy|fhilis, and in the middle and later period malignant disease. 

Treatment of Catarrhal Larjrngitis in the Adult.— In mild cases, the 

I Alien tH will hardly be induced to stay at home. If they get out they should 
wenr a re«pirator or breathe through a comforter, should avoid talking, especially 
ill the open air, and eschew smoking. At bedtime, some warm demulcent 
(leverage and a hot foot-bath should be given and a flannel wound round the neck, 
liiid, if the weather be cold and raw, a fire lighted in the bedroom. 

[ii the more acute and severe cases the patient must be kept indoors 
alU>gethcr and in a warm room if not in bed. 

The food should be liquid and taken as hot as it can be swallowed with 
CMmtfort ; hot milk with soda or seltzer water makes a palatable drink. 

A hot bath or foot-bath should be given. A diaphoretic mixture, to which 
may lje added 15 to 30 minims of antimonial wine or 30 to 60 minims of 
i|>ecacuanha wine, should be administered every three or four hours. A few 
grains of calomel should be given, followed by a saline purge the next mornings 
to unlofiul the bowels. Great benefit is also derived in the early stage from small 
doses of tincture of aconite taken at short intervals. 

As external applications to the throat, cold, wet compresses continually applied 
often give relief, but hot applications in the shape of poultices or fomentations 
are usually preferred, and in severe cases a couple of leeches on each side of the 
larynx will do good. 

Internally, relief may be given by the sucking of ice, by the use of inhalations 
either of steam alone or with the addition of Tinct. Benzoini Co. (3 i. to the pint) 
or in the form of hop and conium vapour or chloride of ammonium fumes. 

If the cough be troublesome a lozenge of morphia and ipecacuanha or of 
cocaine and rhatany should be given ; in a severe case, a few minims of 
laudanum placed on the back of the tongue or a dose of Pulv. Ipecac. Co. at 
night-time may be required to control the cough. 

In chronic cases or cases of delayed or incomplete recovery, anything but the 
gentlest use of the voice must be prohibited, the general health in every way 
attended to, a tonic such as strychnia and iron administered internally and the 
patient sent away for change of air. 

Chief reliance, in chronic cases, is to be placed on the direct application of 
astriniirent solutions to the larynx by the laryngeal brush, such as chloride of 
30 grs. to the oz.) and nitrate of silver (10 to 20 grs. or more to the 
Bgent sprays of alum or tannin are also useful. 
nee he left weak, electrical treatment will assist recovery. 



ACUTE LARYNGITIS IN THE CHILD - CATARRHAL 
CROUP- CATARRHAL SPASM - SPASMODIC LARYN- 
GITIS-SPASMODIC CROUP. 

Acute laryngitin iu the child nsaumes an importance which it haa not in the 
adult, because uf the dyspnoea with which it ia so liable to be associated, and of 
the difficulties in diagnosis which may then attend it. 

The general symplonia also are usually more pronounced : there ia higher 
fever, a more rapid puiae and more serious illness. 

The dyspncea is often considerable and is liable to paroxysmal exacerbations 
sufGcient to cause serious alarm. 

The frequency with which these piiroiysms occur in the catarrhal laryngitis of 
children ia referred, by Bome writers, to muscular spasm, "catarrhal spasm " as it 
has been called ; but, without questioning the part which spasm may play in laryn- 
geal afiectioaa in the child, it must not be forgotten that these paroxysms are 
often of mechanical origin. The glottis iu children is of small size and the parts 
about it much lees rigid and resistant than in the adult, and, as the result, a small 
amount of inflammatory swelling would more easily catise narrowing of the 
oriHce, and this might readily become still further obstructed by the accumulation 
and drying of viscid secretiou round about it, especially during sleep, for that ia 
the time when the paroxysms most frequently occur. 

The dyspncoa, during the paroxysm at any rate, if not at other times, is 
associated with the peculiar, noisy, rasping, stridorous or striditlous soimds 
which have been long called "croupous" or "croupy," 

By the term Croupous, the breathing has been deacribed in tbree different 
conditions which have to bo distinguished from one another, viz., Laryngiamus 
StritluiM, Membranous Laryngiiif, and Catarrhal Laryngitis. 

From Laryngismus Stridulus, the diagnosis of catarrhal laryngitis presents no 
ditliculties. The paroxysms, though severe, are short, occur abruptly, often 
without warning, and especially at night, are preceded by no local catarrhal signs 
in the larynx, and frequently recur night after night. In the intervals the 
children are in their usual health. The clinical affinities of laryngismus stridulus 
are with convulsiona and not with laryngeal affections at all. 

It is from Mevibranous Laryngitis chiefly that the diagnosis is so difficult and 
important. It is important because in catarrhal laryngitis tracheotomy ia not so 
likely to become necessary, and the prognosis of the operation when performed is 
BO much more favourable. It ia difflcult because the actual symptoms may be 
the same, and the diagnosis must then rest upon the discovery of membrane 
elsewhere, or upon the history of the case. If membrane be coughed up the 
diagnosis is plain. 

If niembmne be present on tlio fauces, the presumption is strong that the 
laryngeal symptoms are also due to membranous inflammation, but the absence 
of membrane on the fauces is not conclusive, for in some cases the membrane is 
confined to the larynx and contiguous part of the trachea, and iu others the 
membrane may he present in the pharynx but not visible from the mouth. 

The history of a bad cold ia frequently of some aasiatance, but on the other 
hand a chill often seema to determine the actual attack of membranoua laryngitis, 
and catarrhal symptoms, such as a discharge from the nose, are common enough 
with diphtheria. 

The history of exposure to the infection would, in the case of diphtheria, raise 
a strong presumption in favour of membranous laryngitis : but, in the case of the _ 
other specific fevers, on the whole the presumption ^o\i.\4\)b ^.^wtssX.Kv-, V3t'«» 
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most of the other fonnB, and notably iji the ca«e of meoiiks and influenza, the 
catarrhal form of laryngitis is common, but, except in scarlet fever, the mem- 
branous form is rare. In all cases bacteriological examination should be made, 
and, if doubtful, this should be confirmed by the inoculation t«at. 

The presence of a foreign l>ody in the laryns may also rwse difficultiea, 
especially where history fails, as in the case of very young children. In all cases 
of acute inexphcable laryngeal dyspncea in the young, the possibility of the im- 
paction of a foreign body in the laryiix should always lie present to the mind. 
Treatment, however, will not be materially afTected, for iu all such cases 
tracheotomy will almost certainly become necessary. 

Treatment of Catarrhal Laiyngfitis in the Child.— Catarrhal laryn- 
gitis in the child should be always regarded seriously, and even a mild case 
treated with as much care as would be given to a serious case in an adult. 

The child should be conlined to the house, and, if in bed, should be placed in 
a lialf-teut, and the steam kettle set to work, with the addition of some aromatic 
and soothing drug, such as the compouud tincture of benzoin. 

The throat should be wrapped in cotton wool with a little turpentine or 
spirits of camphor sprinkled upon it to keep up gentle counter-irritation. Some- 
times cold compresses wrung out of iced water give rehef, but usually hot 
fomentations and applications are preferred. 

The bowels should be relieyed with a small dose of Hydr. c Greta, and a 
diaphoretic mixture given containing a little ipecacuanha wine. Antimony and 
aconite are not so suitable foryoung children as they are for adults on account of 
their depressing effects. If there is much fever and the skin seem dry, a hot 
mustard bath will give great relief. If the cough be troublesome, a few drops of 
paregoric should be given. 

All this is more or less the treatment of an ordinary catarrh. 

If the dyspntea become marked and especially if it be paroxysmnl in character, 
hot applications, stiuh as a hot sponge or hot fomentations to the throat, should 
be applied, and an emetic is often useful. 

If the child be strong and the fever high, to the diaphoretic mixture some 
antimony or ipecacuanha wine should be added, or an emetic dose of these drugs 
given. If, however, it is desirable to make the patient vomit, it will be almost 
better to give a dose of ajiomorphia (gr. ^s~sti *"^ cutem), the ofl'ect of which 
is more certain and more transient, and the after effects less depressing. 

Where the paroxysms frequently recur, as they do at night, good may be 
done by keeping thq air in the half-tent moist with steam, for the paroxysms are 
often due to a collection of viscid mucus in the glottis rather than to actual 

If the dyspncea become continuous, or during a paroxysm become intense, it 
may be necessary to perform either iutubation or tracheotomy. Tracheotomy 
does not often become necessary for catarrhal laryngitis, hut if performed it has a 
more favourable prospect than with membranous laiyngitis. Intubation is the 
operation which seema especially indicated for these cases of catarrhal laryngitis. 
As a matter of fact the diagnosis constitutes the chief difficulty, for even in very 
small children catarrhal laryngitis is but rarely fatal. And in most cases the 
simple treatment for au ordinary chest- and throat.cold suffices for cure. 

LARYNGEAL AFFECTIONS IN THE COURSE OF 
SPECIFIC FEVERS, — Lai^-ngitis, in some form, is very common indeed 
in [lie course of the specific fevers. 

Iu many cases there is simply slight catarrhal laryngitis with the usual signs. 

others are found superficial erosions, on the back of the epiglottis as well 
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an in the larynx itself, (ind these so-called catnrrbal ulcers may extend into the 
deeper tisaueH and lead to true ulceration. 

In other cases again patches of infiltration may develop in the eubmucous 
tiBsne, which may ultimately necrose and break down. The cartilages may thus 
become involved and perichondritis with all it9 diaaatrons results be the 
conaequenco. 

Where there ia already a septic inflanuuatiou oF the pharynx, as, tor instance, 
in scarlet fever, the inflammation may spread to the lar}'nx and excite acute 
inflammatory cedema there and prove rapidly fatal. 

The degree of laryngitis likely to be met with varies with the fever to a great 
extent ; fortunately it does not in many cases go beyond the catarrhal stage. 

t. In Measles, laryngitis is almost the rule. It gives rise to a dry, irritating 
cough often called " the measly cough," which recurs every few seconds and gives 
great distress. It is a simple catarrhal laryngitis ; it appears with the rash and 
Tiaually disappears with it. In little children it may be associated with a certain 
amount of swelling and dyspntea, but rarely produces symptoms of any gravity. 

When membranous laryngitis occurs in measles it is very fatAl, and is of 
diphtheritic origin. Goodall ' states that of fifteen cases in which it occurred 
fourteen died. 

2. In Scarlet Fever the simple catarrlial laryngitis is not so common, but 
when laryngeal symptoms occur they are nearly always due to the extension of 
inflammation from the pharynx, are associated with very great inflamniutory 
swelling, and are almost invariably fatal. 

In a certain number of cases the inflammation is membranous, but not neces- 
sarily diphtheritic, for, in many, the membrane la proved bactcriologicftlly to be 
due to other than diphtherial infection, a oonclusiou previously arrived at by 
many observers on clinical giwunds. 

Membranous inflammation of the fauces in scarlet fever is not common, and 
occurs only in from 1'5 per cent. (Goodall) to 3'3 per cent (Sweeting). 

In these cases the larynx is not nearly so likely to become involved after 
scarlet fever as in true diphtheria, the diOercnce being, according to Goodall, 
between 3 per cent, in scarlet fever and 21 per cent, in diphtheria. 

It is stated that membranous inflammation of the throat and larynx occur- 
ring concurrently with the scarlet fever is generally not of diphtheritic origin, 
but due to infection with pyogenic oi^anisms, such as the streptococci, while that 
which develops after the fever, i.e., during convalescence, proves almost invariably 
to be diphtheritic (Klein, Henoch, Heubner). 

The prognosis, in all these cases alike, is very grave, for with few exceptions 
they prove fatal. 

3. Small-pox. — In small-po» laryngitis is common, and in a number of 
these oases it is a.iaociated with what has been called "the laryngeal rash," 
It is met with generally at about the end of the first week. It is associated 
with a considerable amount of general inflammation and swelling, so that great 
dyspncea may be produced and tracheotomy become necessary, but the results 
of operation are disastrous, for hardly any cases recover. 

The inflammation is sometimes membranous and may be true diphtheria, 
but in the majority of cases it is due to some other organism rather than that of 
diphtheria. 

In many of the slighter cases of laryngitis, small membrane-like patches, 
which are easily detached and consist, as described, of degenerate epitheliuui and 
white blood-cells and bacteria, are seen upon the larynx. 
' Laiuct, May 1894. 
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It life he prolonged pericliondriliB may develop and lead to death. 
In a case desoribod by Eve ' the |iericlioiidiitis develojied during convalescence. 

4. In Erysipelas laryngitis is fortuuately very rare. It hardly ever occura 
unless the tissues of tbc neck are involved. It leads to acute inflammatury 
osdema and is invariably fatal. 

In the eryaipelas ward of St. Bortiiolomew'a HoBpitol during a [leriod of seven years there wero 
only two cases of serious laryngeal atfectiana in tlie course of fa^rial erysipelas, and tb^n only 
when the ervsiiwtas had spread to the neck. In botli cases troclieatomy vau performed, but ihe 
patients died. The number of cases of erysipelas which had bben under trBatroeot during that 
time could not liare been less than 6CiO, ao that the ]ierceutage is veiy Bmall. 

5. Typhoid Fever. — In typhoid fever all the formB of laryngitis described 
arc met with ; Brat, the simple catarrhal form ; secondly, the gray membrane- 
like patches with superficial ulceration ; tiiirdly, actual nkers ; fourthly, jwri- 
chondritis with necrosis of the cartilage ; and fifthly, diphtheria. 

It is in connection with typhoid especially that those small patches of 
diffuse or nodular infiltration have been seen which have been described aa 
"specific " ; these necrose and form ulcers with infiltrated mai^ns, which have 
been compared with the ulcers met with in the intestines and have been attri- 
buted to the same bacillus. In some of these, the typhoid liacilluB has been 
actually demonstrated, but in others the typhoid bacillus is aljsent, and some 
Other form of pyogenic oi^nism present, especially the streptococcus and 
staphylococcus, as is the case also in the inflammations of the trachea, bronchi, 
and lungs which occur in the course of typhoid. 

The fact that these inflnnimations of the larym are caused by streptococci 
and staphylococci, and possibly by other organisms so commouly present in the 
mouth, OS well as by the specific bacillus of typhoid itself, seems to suggest that 
much might be done tio prevent tJiese complicatinns by strict and careful cleansing 
of the mouth and fauces. In bad cases of fever the patienls generally breathe 
through the mouth, which ia not projwrly cleansed as it would be in health by 
the free secretion of saliva and the constant movements of the tongue. The 
mouth, therefore, is a good breeding-place for pathogenic orgatiiauis of all kJBde 
and teems with them, so that it is not to be wondered at that they shoidd spread 
and carry infection to the pharynx, larynx, and air-tubes. The risk of these 
complications could no doubt be greatly reduced by a careful mouth-toilette, the 
mouth and throat being kept clean and, as far as practicable, disinfected by 
mouth-washes or sprays. 

For the parts which are within reach of the finger or a bmsli, nothing is 
better than the old-fashioned remedy, glycerine Bud borax. 

8. MEMBRANOUS LARYNGITIS. 

The term membranous laryngitis is to be preferred to any other. It clearly 
and distinctly represents the fact, vis., that the disease is a laryngitis with a 
membrane, and while it indicates the difficulty which is constantly recurring in 
practice, vh., that of diagnosis between those forms of laryngitis which have, and 
those which hare not, a membrane, it does not necessarily raise at the outset the 
difficult questions connected with its pathogeny. 



' Fat/i. See. TV., : 
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which would justify the belief that it was recognised by aucieut physicians. The ]Mi8sages in 
Hippocrates, Aretseus, and Celsus which have been supposed to refer to this atfection are not 
conclusive. It is only at the end of the sixteenth century that a clear descn])tion of the disease 
is forthcoming in the writings of Baillou in 1576. In the beginning of the seventeenth century 
it is accurately described as prevailing in S])ain {garotiUo\ Italy {male in eanna), and subse- 
quently in other parts of the world {morbus strangulatoritis). * 

In 1765 Francis Home gave an account under the name of croup of what he considered to 
be a new affection in ScotUtnd, and in 1801 this name was adopted by Chejme in an essay 
entitled, *'0n Cynanche trachealis or Croup." Croup became from this time the conmionly 
reoMniised term. 

The death of the grand-daughter of the Empress Josephine in 1807 from croup, and the 
offer by the Emperor of a large prize for the best treatise on the subject, caused the disease to be 
closely studied and much written u]K>n. 

But under the one term, croup, three forms of atfection were confounded — first, mipbranous 
laryngitis ; secondly, non- membranous laryngitis ; and lastly, laryngismus stridulus. 

The distinction between these various forms was not recognised until Bretonneau began to 
write in 1821. He sharply marked off from the rest that form in which membrane was found 
in the larynx and trachea, and he invented the term di])htheria to denote it. He regarded the 
affection as a specific disease arising from infection, and established the fact that, in most cases, 
though not in all, there was a membrane also U]K>n the fauces ; but, whether this was so or not, 
the disease was in his opinion in all cases alike the same in nature. 

Other authorities however did not accept the identity of the two affections, but distinguished 
croup, which they regarded as a ]>riniary laryngeal affection, from the membranous laryngitis 
whicn developed in the course of laryngeal diphtheria. The question thus raised as to the 
diphtheritic nature of croup was the subject of constant discussion, and can hardly be said to be 
yet settled. 

In this country for many years the two affections were regarded as essentially distinct. Of 
recent years the tide of opinion has set strongly in the opi)osite direction, so that membranous 
laryngitis is often curtly described as laryngeal di]>htheria. 

At the present time, while it is admitted that membranous laryngitis is much more frequently 
diphtheritic than was formerly believed, it is held also that there is a residue of cases, how large 
is not known, in which the affection is due to some other cause. 

The term •'* croup " has been the cause of so much confusion that it is rightly dro])pinK out of 
use. When first employed it was used simply as a descriptive clinical term, and referred to the 
peculiar noisy breathing. A distinction was then drawn between the cases in which a mem- 
brane was present in the larynx, and those in which there was none, the former being called 
true or membranous croup, and the latter false, s]mrious, non -membranous croup or |)seudo croup, 
while both affections had to be distinguished from the si>asmodic affection known as s|M!k>modic 
croup, which is now called laryngisimus stridulus, the latter being not a local disease of the 
larynx at all, but allied to, if not actually a form of, convulsive spasm of the larynx. 

The general confusion has been still further increased by the distinction made between 
''croupous** and ** diphtheritic ** as pathological terms a])plied to inflammatory lesions associated 
vriib the presence of a membrane ; tne membrane in the crouiwus form being superficial, easily 
removed, producing no ulceration, and healing without scarring ; in the diphtheritic form 
involving the dee])er tissues, not easily removed, and leaving an ulcer which on nealing leaves a 
scar. 

The terms ** diphtheria" and "diphtheritic" are now restricted to the lesions, whatever 
their pathological nature, which are produced by the diphtheria bacillus ; while "croup "and 
"croujwus," together with the distinctions they implied, are being gradually eliminated from 
modem medicine. The terms **crou]X)Us" or **croupy," however, used in their original 
clinical sense to describe certain peculiarities of breathing without any implied suggestion as to 
the cause, fulfil a want and may j)ossibly survive for some time longer. 

In most cases membranous laryngitis is, no doubt, of diphtheritic origin, and in 
the description which follows, it is this form which will be dealt with. It may 
be called lamygeal diphtheria. 

LARYNGEAL DIPHTHERIA,— Laryngeal diphtheria is an acute, 
communicable disease produced by a specific bacillus (Klebs-Liiffler). It 
esp^ecially attacks the throat, where it produces a membrane in which the specific 
bacilli are found. Not all membranes on the throat are, however, necessarily 
diphtheritic, although the majority are. 
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lu diphtheritic membranes many other bacteria are found, e,g.^ streptococci 
and staphylococci, so that in many cases there is a mixed infection. 

The symptoms are chiefly toxic, t.e., due to poisons produced locally by the 
bacilli and absorbed into the blood. 

The bacilli are not widely distributed in the body and are often confined to 
the part where the membrane is formed, but they may also be found in the 
deeper tissues, and occasionally even in the blood. 

Diphtheria may, in slighter degrees of infection, produce a simple catarrhal 
inflammation, i.e., inflammation without any obvious membrane; on the other 
hand, as stated, not all membranous inflammations are necessarily diphtheritic. 

Lar^geal diphtheria presents certain peculiarities. In the first place the 
local symptoms, which in pharyngeal diphtheria are not very pronounced, become 
predominant in laryngeal diphtheria, because the membrane obstructs the glottis 
and interferes with the entrance of air into the lung. In the next place, the 
toxic symptoms are, as a rule, less marked, but this depends partly upon 
the obstruction in these cases being early fatal, so that there is less time for 
the absorption of the poisonous substances into the blood, and partly because 
the parts aflected are not so adapted for rapid absorption as the parts about the 
phar3mx. Thus, it is said that glandular enlargements arc less frequent, that 
albuminuria and visceral changes are rarer, and that asthenia is not so constant. 
These facts are all, more or less, connected with duration of the disease, for in 
membranous laryngitis, if the patient survive long enough, all these symptoms 
may occur, just as they do in faucial diphtheria. 

Most cases of larjmgeal diphtheria are secondary, that is to say, the membrane 
has developed first on the throat and then spread to the larynx. Some cases, 
however, are primary, that is to say, the larynx is the part first aflected. 
Occasionally the trachea is the seat of primary mischief — whence the membrane 
spreads to the larynx. This used to be described as " Ascending Croup." 

Ag^e and Sex. — Laryngeal diphtheria is especially a disease of children 
under the age of ten years, though not of course entirely, and the period of 
greater liability is between the ages of two and five years. It hardly ever attacks 
the new-born, or suckling infants, and is comparatively rare after the age of 
seven years. 

Steiuer's figui-es for 501 cjises show the following age distribution : — 

Ist year. 2nd. Si-d. 4th. 5th. 6th to 13th. 

92 128 87 70 50 74 



427. 
«83'8 percent. 

The statistics of St. Bartholomew's Hospital for a period of some yeai*s gives a j>ei*centage of 
72 per cent, before five years, and with these the figures of West, 68 i>er cent., closely agree. 

There does not appear to be any marked difterence between the sexes in 
respect of liability, though it is sometimes stated that males are especially 
susceptible. 

The malady attacks all children alike, both weakly and strong, but, of course, 
the mortality is highest among the former. 

Pharyngeal diphtheria in children imder ten is especially liable to spread to 
the larynx, and much more so than in the adult. 

In little children with pharyngeal diphtheria, it is stated that in one case out 
"'f four the larynx becomes involved. Holt places the average in children under 

► years of age as high as 42 per cent. In many of these cases the laryngeal 
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symptoms may be the first to attract attention, for the pharyngeal symptoms 
may be slight. 

Many cases of primary membranous laryngitis are proved clinically to be 
diphtheria by their giving diphtheria to others, and by the sequelae. 

In cases of infection, where the infection can be traced, the incubation period 
is generally short, viz., two or three days. 

As with other specific fevers, a second attack of diphtheria is far from common, 
and occurs only at a long interv'al after the first; while a second attack of 
laryngeal diphtheria is especially rare and very few authentic cases of it are 
recorded. 

PATHOLOGY. — When the laiynx becomes involved, whether secondarily 
or primarily, the affection commences as a laryngitis, but the surface soon 
becomes covered with a membrane. The membranes are gray or white in colour, 
but sometimes dark from altered blood. They are deposited in layers, which are 
continually reproduced in contact with the mucous membrane, and as they 
become superficial they may be shed. They vary much in extent, in thickness, 
and in consistency, being sometimes tough as leather, thick, and difficult to 
detach, and at other times soft, friable, and easily removed. This depends chiefly 
upon the age of the membrane and its position, and perhaps also upon the 
intensity of the inflammation. 

Chemically the membranes consist chiefly of fibrin, and are soluble in 
alkaline solutions, and especially in lime water. 

Microscopically they are formed of a network of laminated fibrin, in the 
meshes of which are contained white and red blood cells, epithelial cells derived 
from the mucous membrane, and bacilli. In the superficial layers of the mem- 
brane many forms of bacilli are found, but in the deeper and more recent layers 
the diphtheria bacilli are found unmixed with other organisms. The deeper 
tissues may also, as Kanthack has shown, be invaded. 

The membrane is, without doubt, formed as in other cases by a plastic 
exudation from the blood-vessels, and is not due, as was formerly supposed, to a 
peculiar degeneration of the cells. 

The basement membrane is generally well-preserved, though it may be 
swollen, irregular, and folded, and on it the false membrane directly rests, 
unless separated from it in places by a few lymph cells or altered epithelial 
cells. 

The changes in the deeper tissues are those of intense inflammation, accom- 
panied with vascular dilatation and diapedesis, and with the extravasation of red 
blood cells, which may lead to ecchymoses visible to naked eye. These changes 
sometimes extend down to the muscles. 

When the membrane is removed, the surface looks raw and eroded, but actual 
ulceration is rare unless the deeper layera of the mucosa have been involved in 
the membrane and removed with it. 

The membrane may be limited to the larynx, but it is usually present in the 
pharynx also (57 per cent.). In either case it usually spreads to the upper part 
of the trachea, and may reach down even to the finest bronchi (37 per 
cent.). 

In the larynx, where it may completely close the glottis, it is usually more or 
less firmly adherent and, if detached, comes away in shreds. In the trachea and 
larger bronchi it is more loosely attached, and may be expectorated in the form 
of tubular casts ; in the finer bronchi, if membrane be present, it will probably 
form solid, and not tubular, casts, but as a rule the membrane becomes less and 
less compact as it becomes distant from the larynx, and often ends in the fine 
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bronchi as a mucopurulent secretiou, ao that in the Bame case every gradation 
may be traced, from mncopunileiit catarrh to membranous iiiQammation. 

Where the 

Fig. 17. membrane ia first 

Section of a trochral cast, rfiowing Uiuuiflted fibrin Mid the jiositii.n i.f formed in the 

the bidlli [AridrvwU). a, Iwrilli ; b, laminated fibrin ; c, Ituco- liuynx it apreads 

pytea ; d, indieatei the mrter saifHC to the trachea in 

at leaat one-third 
cases, but it 
may start in the 
trachea first and 
spread upwards to 
the larjus, for 
cases are retxirded 
ill which tubular 
casts have been 
expectorated some 
time before laryn- 
ii aymptoma 
developed. 

It Bometimes 
liappena tliat no 




f o u n d 



gt- 



wLcrc casts or 

shreds have beeu 

expectorated dur- 

iifc; but on 

other hand u 



in (if the same magnified {JndTema). 



>r the bacilli i 



reform within a 
very abort time, 



orcouree, in both figures much exaggentfii relatively U. 

the cele- 
brated case of Watson's, where a complete cast wiis espoctorated seven hours 
before death, and yet at the inirt-nwrti^n the un.iiiibi'ane was found to have been 
completely reproduced, 

Tlie condition of the luug poeUiitorlem varies with the duration and intensity 
of the disease ; thus in acute cases the lungs are (edematous and congested, with 
more or less eiteuwve collapse, and, as in other cases of suffocation, eccbymoaeB 
are scattered over the pleura and beneath the mucous membrane of the bronchi. 
In cases of longer duration, patches of broncho-pneumonia are found with com- 
plementary emphysema and with pleurisy over the spots where the pneumonia 
hafi reached the surfa<:e. 

Tlie pulmonary and bronchial glands are usually enlarged. The right side of 
the heart is dilated, the veins full, and the liver, spleen, and kidneys congested. 
The lymphatic glands in the neck are enlarged, especially behind the angle of 
the jaw, if the fauces are involved as well, but if the membrane be limited to 
the larynx and trachea, glandular enlargement is generally absent. 

When broncho-pneumonia develops it ia usually escited by the diphtheria 
bacillus, and, in the alveoli affected, the diphtheria bacilli are often found enclosed 

*•« fibrinous network. 
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The changes iu the other organs — viz., the spleen, kidneys, heart, and nervous 
system — are not, as a rule, found in cases which are fatal early, as most of the 
cases of laryngeal diphtheria are, but may occur iu those cases which die later, 
after tracheotomy, in the second or third week ; in other words, laryngeal 
diphtheria is fatal before these toxic and septic changes have had time to 
develop. 

During the acute stage there is a febrile leucocytosis which is of some signifi- 
cance. It consists in an increase in the multiuuclear ncutrophilc or finely 
granular oxyphile cells. 

According to Kanthack, high leucoc3rtosis signifies a good reaction and is of 
favourable prognosis ; it decreases during and after the antitoxin treatment ; on 
the other hand a low leucocytosis at the height of the disease is present in nearly 
all fatal cases, llie condition of the blood has not yet been systematically 
studied during the early stages of convalescence w^hen the anaemia is so 
pronounced. 

SYMPTOMS. — Unless the patient has already been showing symptoms of 
faucial diphtheria, the attack begins with the symptoms of moderate laryngeal 
catarrh ; the patient is slightly feverish, with somewhat accelerated pulse and 
respiration ; the eyes are suffused and there may be frequent sneezing ; the voice 
is a little hoarse and the cough dry and frequent, recurring in quickly repeated 
fits of short duration. So far there is nothing to distinguish it from an ordinary 
feverish catarrh, but in the course of a few hours the voice grows more hoarse, 
the cough changes its character and becomes short, husky, and muffled, and at 
the same time dyspnoea sets in with signs of laryngeal obstruction ; the inspira- 
tions are long-draw^ and noisy, the air producing a sibilant soimd as it passes 
through the glottis ; soon the expiration becomes also impeded and the breathing 
stridorous. 

It is impossible to describe in words the peculiarities of the stridor and cough 
in membranous laryngitis, but once heard they are not likely to be forgotten or 
mistaken. 

On examination of the chest, all that is to be detected is inspiratory recession, 
more or less marked according to the amomit of obstruction. 

In this stage, the fever increases, the skin is hot and dry, the face flushed and 
the pulse rapid ; the tongue is coated and dry at the centre and tip ; there is 
much thirst ; the bowels are confined and the appetite lost. 

As the dyspnoea increases, the child becomes more and more restless, tossing 
itself from side to side and lying only for a few seconds in the same position ; 
the expression anxious and distressed, the alsff nasi dilating, the head thrown 
back, the larynx moving forcibly up and down with respiration ; the inspiratory 
recession becomes more marked, the veins distended, the heart's action laboured, 
the skin sweating and the complexion dusky. 

The breathing, which was at first loudly stridorous, becomes more sibilant 
and long-drawn, the voice grows toneless, then whispering, and is finally lost, so 
that, though the lips move on the attempt to speak, no sound is emitted. 

Often after a period of quiet the child springs up suddenly in terror, tearing 
at its throat and fighting for breath, and when, after a few minutes* struggle, the 
paroxysm passes off, sinks back in bed exhausted and drops asleep, soon to be 
awoken again by a similar attack. So one distressing paroxysm follows another, 
until at last the child has no longer strength to struggle, but lies prostrate, 
exhausted, dull, drowsy, and difficult to rouse. The breathing grows more shallow 
and irregular, and the cyanosis deepens, till the final stage of collapse sets in. 

This may develop very suddenly and with little warning ; the colour then 
changes, it may be in a few minutes, from the dusky hue of cyanosis to an ashy 
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or leaden pallor, the child becomes UDCOQScioiis and may bare coiivulaive fiU ; 
the pulae, which has been gradually gaining in rapidity, beiximes feeble and 
flwttering, the respirations grow slower, and at last the patient diea. 

The temperature varies much in different cases, being not much raised iu 
some and iu others reaching 104° or 105', The average pyrexia of diphtheria is 
low, that ia, diphtheria is an asthenic fever, both in respect of the temperature 
and o( the condition of the patient. 

It ia often very irreguhir. both throughout the day and on different days. 

High temperatures are generally associated with pulmonary complications. 

The urine presents uo apecial characters, but albuminuria is very common, 
and that, too, where there is but little dyspneea, but it may be absent even in 
fatal cases. 

The pulse is almost invariably accelerated even from the first. It ia rarely 
less than 120, but may reach 180 or 200, or bo uncountable, A slow pulse ia 
rare, hut if, associated with other asthenic symptoms, is of bad ocnen. 

A rapid pulse rate, as it is one of the first signs to appear, so it is one of the 
last to disappear, and a persistently rapid pulse is an unfavourable sign, though 
not BO ominous as a falling pulse rat« while the other symptoms persist or become 
worse. 

Membrane is rarely expectorated by children until, after tracheotomy, it ia 
coughed out through the wound, but, in the adult, casta from the trachea are 
not infrequently coughed up, even when there is little dyspneea, and when the 
chief or only symptom is dyaphoiiia. 

In fatal cases the end oonies, as a rule, gradually, with the symptoms of 
carbonic acid poisoning, but death may be sudden, either in one of the i>aroiysms 
or from collapse, or the child may have couvulaions and die in a fit. Iu tho more 
protracted cases broocbo-pneunionia ia likely to develop and prove fatal. 

Tracheotomy modifies the course of tho disease, but it also introduces a fresh 
set of risks of its own. 

If recovery is to take place tho symptoms aloivly subside, but convalescence 
is often interrupted by irregular rises of temperature similar to those so common 
after broncho-pneumoniei, and due probably to the same causes. 

DURATION AND COURSE.— The duration of the different stages 
varies greatly. The first is usually short and rarely lasts more than thirty-six hours 
before the dyspniea, which is the clianicteristio of the second stage, commences. 
The ooaot may, however, be so sudden tbat the first stage may seem to be absent. 
When collapse sets in the patient has but a few hours to live. The duration of 
the second stage is very variable', from a few hours to several days, but ou the 
average it does not exceed two or three days. 



The average duration of the disease is about three to five days, but it may 
run its course in a few hours. 

Thus West ' records a case in a healthy ehiM of four, which was fatal in four- 
1 teen hours. On the other hand cases may be protracted over two or three weeks. 

I The disease rarely runs a uniform course, but ia subject to most deceptive 

I remissions, during which the child seems on the road to recovery ; then come the 

I exacerbations which occur most frequently at night and which may be attended 

I with the paroxysms already tlescribed. 

I These paroxysms are referred to several causes, but probably in chief part 

I depend upon the accuumlation and drying of secretion round the glottis, or to 

^^^ 'i)(iw«fi o/ehUdrc. p. 398. 
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the impaction of a piece of membrane in it ; thej are also attributed to muscular 
spasm. 

The collapse stage may set in at any moment, often in the most unexpected 
way, and so long as dyspncea continues the risk of this exists. 

Just as a change for the worse may set in suddenly, so may relief be sudden, 
when the membrane is expectorated, but, as already stated, the membrane may 
rapidly reform and the dyspnoea return. 

Even when urgent symptoms are past, convalescence is slow, the patient 
being left weak and ailing, and requiring most careful watching and nursing for 
some time. 

COMPLICATIONS AND RISKS.— In the early stage of the disease 
the chief dangers are from suffocation owing to the obstruction of the glottis, 
and from the pulmonary complications to which the inflammation may give rise. 
In the later stage secondary septic complications may occur, especially if 
tracheotomy has been performed. 

Cardiac collapse is a danger throughout^ and may give rise to very alarming 
attacks or lead to a fatal result, and that quite suddenly. 

Lastly, asthenia may be a prominent symptom in the disease throughout, 
and may lead to death without any actual complication, the patients looking 
extremely ill and seeming to die because they have not strength enough to 
get better. 

The aneemia and asthenia may last long, even for many weeks, after the 
urgent symptoms have passed away. These are no doubt toxic effects con- 
nected with the blood changes which the disease has produced. 

The secondary pulmonary complications depend chiefly upon the extension of 
the membrane or of the inflammation from the larynx and trachea to the smaller 
air-tubes. In these cases tracheotomy gives little or no relief, or if it has given 
relief at first the dyspnoea returns. 

Bronchitis and broncho-pneumonia are the chief lesions produced. They 
are usually excited by the diphtheria bacillus itself and not by streptococcal or 
other secondary infection (Kanthack), and this occurs also even where there is 
no direct continuity of the membrane to be traced along the air-tubes to the 
affected vesicles of the lung. 

Collapse and complementary emphysema are the more or less mechanical 
results of the obstruction to the air-tubes and pass off when the obstruction is 
relieved. 

The onset of pulmonary complications is shown frequently by a rise in 
temperature, but chiefly by increase of the dyspnoea or by a return of dyspnoea 
if tracheotomy has been performed previously. 

The physical signs are so masked by the laryngeal stridor and by the 
defective entry of air, that they are of very little use in determining the condition 
of the Irnig. Even when dulness to percussion is found, it may not be easy to 
distinguish between inflammatory consolidation and collapse of the lung or 
pleuritic effusion. 

Causes of death. — In the early stages death is brought about chiefly by 
suffocation or asthenia, or by a combination of the two. 

The suffocation is for the most part gradual and due to the obstruction of 
the glottis produced by the membrane. This condition can be more or less 
successfully remedied by intubation or tracheotomy. In other cases it is due to 
the extension of the membrane from the larynx along the trachea and bronchi. 
For this there is no relief except the expectoration of the casts ; the membrane is 
rarely found to be limited to the larynx, but in fatal cases has usually spread far 
down the tubes. 
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In 57 per cent of fatal cases, accordine to Northrup,^ it reached the main bronchi, and in 
37 ])er cent, it extended even to the finest bronchL 

Where the suffocation is sudden, that is to say, where there is a sudden and 
perhaps fatal paroxysm of dyspnoea, the attack is sometimes attributed to 
muscular spasm, but it is more likely to be due to the sudden detachment of a 
portion of membrane and its impaction in the abeady narrowed glottis. 

In the later stages, pulmonary complications are the chief source of danger^ 
to which may be added various septic changes, the risk of which is increased 
by tracheotomy. 

Thus, after tracheotomy the wound itself can hardly escape becoming infected 
and a source of septic absorption. The infection may then travel along the 
cervical fascia to the mediastinum or to the pleura, and thus lead to empyema, 
pericarditis, or even mediastinal suppuration, while, in other cases, general septic 
infection is produced, which is commonly described as pyeemia. 

These complications are of course of less frequent occurrence now than they 
used to be; but in spite of all antiseptics, the risk to some extent must still 
continue. 

In other cases air may be forced along the cervical fascia to the mediastinum^ 
and, by rupturing into the pleura, cause pneumothorax. This is not a very 
common occurrence, and is probably only met with in cases where there is violent 
dyspnoea and where the incision through the skin and deep fascia has not been 
suflBciently free (c/. chapter on Pneumothorax). 

Even when urgent symptoms have passtd off and no grave complications on 
the part of the lung have developed, the risks of asthenia and cardiac failure 
continue for some time. 

The cardiac weakness in these cases may be often betrayed by a considerable 
dilatation manifest on percussion, and sometimes by the presence of murmurs. 
All these signs may be present on examination and yet betray themselves by no 
symptoms; at other times patients may have, with or without this obvioua 
dilatation, sudden attacks of cardiac syncope of a very alarming or even fatal 
character. In a certain number of cases, death occurs unexpectedly during 
the second or third w^eek after all immediate risk seems to be past, and at a time 
when the patient may be regarded as convalescent. 

Often in the later stages of the attack and for some time during convalescence 
profound asthenia and anaemia continue. The asthenia is probably to be con- 
nected with the leucocytosis which has developed during the later stages of the 
disease, and which is only recovered from in course of time. 

SHQUHL^. — Of these there are usually none, imless they are such as 
have been left behind by some of the complications mentioned. 

Paralysis seems to be comparatively rare after laryngeal diphtheria, unless 
there has been considerable pharyngeal diphtheria as well, probably because 
most of the severe cases of laryngeal diphtheria do not survive. Now that 
the mortality has been so much reduced by the antitoxin treatment, the 
frequency of paralysis after laryngeal diphtheria will be probably greater. 

In the adult, the local symptoms are less severe, first, because the larynx 
is larger; secondly, because adults are better able to cough and thus more 
easily expectorate the membrane and secretion in the tubes; finally, because 
tracheotomy is less often necessary and when performed has better results. 
At the same time, asthenia and other toxic symptoms are more common^ 

» Cf, Holt, I.e. 
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for the reasons given, viz., that the cases are of longer duration and, therefore, 
have more time for tosic ahsorption, and that primary laryngeal diphtheria h 
much rarer aud faucial diphtheria more wmmon, or in other words, that the 
larynx is less liable to be i^^^)lved during the course of faucial diphtheria. 

On the other hand, priiuary tracheal diphtheria and chronic diphtheria are 
rarely met with except in adults. 

Primary tracheal diphtheria is rare, that is to say, cases in which casts 
of the trachea are expectorated without any laryngeal symptoms at all, or iu 
which the laryngeal symptoms have only developed later. The latter has heen 
deacrihed as " Ascending Croup." 



Chronic diphtheria. — In other cases after ordinary attacks of laryngeal 
diphtheria, oasts may be expectorated from the trachea after all laryngeal 
symptoms have long passed off. This has been termed chronic diphtheria. In 
some instances casta have l)een expectorated on successive occasions during 
apparent oonvalesence. 

In oap case, n traohFsl cast was bmuglit up as long as 49 days after the iuiti«l attack. 

I faave recently had a aimilar case in ■ child of four yeitra of age, in which the tube could 
not be diapcDsed with for luuuy weeku, aud ia which membrauc was brought up (uot a c>.Ht) 46 
diija after ttucliBoWmy, 

PROGNOSIS. — The prognosis of lal■J^lgeal diphtheria in children is always 
grave, but it has been greatly improved by the antitoxin treatment. It waa 
formerly stated that in children not more than 10 per cent, escaped tracheotomy, 
and that with tracheotomy not leas than 70 per cent. died. It may be stated 
in a general way that prior to the introduction of the serum treatment two out 
of every throe children upon whom tracheotomy was performed died ; whereas 
now, under the senun treatment, perhaps as many as two out of three recover. 
(See Serum Treatment, below.) 

The ^neral prognosis depends upon many conditions. 

1. Age. — Larjiigeal diphtheria is fortunately rare during the first year of 
life, for it is extreuiely fatal then. It is stated that of infants under one year of 
age about 98 per cent, died Iwfore the serum treatmeut, and that under two years 
the mortality was over 80. So fatal were the results of tracheotomy uuder two 
years of age, that many physicians used to hold that at that age the operation 
took away, by the risks it introduced, even the little prospect of recovery the 
patient might have. Now, cases of recovery under two years of age are not 
uncommon. 

3. The character of the epi'lemir, — Some epidemics are severe, others slight, 
aud the character of the epidemic may to some extent suggest the course the 
case is likely to run ; but slight cases may occur iu grave epidemics, and vife 
vend. 

3. The gramlij of tlie ease. — This, in the early stage, may be measured by the 
amount of membrane on the tiiroat, for in these cases the absorption is consider- 
able and the constitutional symptoms severe. 

4. The duration of the case before treatment viaa undertaken. — It is shown 
that success after serum treatment depends largely upon the time at which it 
was commenced, the delay of a day or two or even of a few hours making all the 
difference in the results. 

5. The duraticm of the luripigeal obntm^tioTi before traclieotomy woe per- 
/oTTned. — In other words, whether with serum treatment or not, the sooner 
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tracheotomy is performed, if it has to be done, the better, for the longer it is 
delayed, the greater the prospect of the membrane extending to the tubes and of 
the lungs becoming secondarily affected either by collapse or by pneumonia, and 
the greater the risk of the strength being exhausted by the prolonged struggle 
for breath. 

6. The relief given hy operation, — When the relief is immediate, the prognosis 
is so far good ; but, when tracheotomy gives little relief, the membrane has prob- 
ably extended far into the air-tubes and the dyspncea is thus only partly laryngeal 
in oiigin. The dangers then arise chiefly from the more extensive surface affected 
and the greater absorption of toxin in consequence, and only in part from the 
obstruction produced by the membrane. 

7. The extent to which the lungs and air-tuhes are involved, — Inflammation of 
the lungs may develop early or after a while whether the patient has been operated 
on or not ; but provided the air-tubes are free from membrane, the prognosis is not 
much worse than that of secondary broncho-pneumonia in general. The prog- 
nosis is then determined chiefly by the age, but also by the strength of the 
patient and the extent to which the vitality has suffered in consequence of the 
previous illness. If the strength he good, recovery may occur, as in other cases 
of broiicho-pneiuuouia. The serum treatment should in these cases not be given 
up, but on the contrary pressed, for the broncho-pneumonia is often itself of 
diphtheritic origin, i.e,, due to the diphtheria bacillus. 

Prognosis as indicated by physical signs, (a) Colour, — The cyanosis 
varies with the dyspnoea. If the colour does not improve after tracheotomy, or 
if after temporary relief the cyanosis retuni, it is evident that the membrane haa 
involved the air-tubes or that the lungs are otherwise affected. 

A still worse sign is the ashy pallor w^hich takes the place of cyanosis, often 
<pute suddenly. This is almost invariably the precursor of death. 

(b) Pidae.. — The pulse is generally rapid and out of proportion to the tem- 
perature. Great rapidity is a bad sign, Init so also is a considerable fall in 
the rate. Worst of all is marked irregularity, unless it depend directly upon 
the anioimt of dyspnoea, when it may become intermittent with inspiration 
(jmisus 2}aradoxus). 

(c) Respiration. — As the cjise nears its end the respirations become shallow, 
superficial, and rapid, but as the strength fails they grow slower and slower, and 
with this change a good deal of irregularity occurs also, which sometimes 
assumes the Cheyne-Stokes type. 

((/) llie amount of recession of th^ lower ribs, — This is always a bad sign for, 
if it cannot be relieved by tracheotomy, it must inevitably end in extensive 
collapse of the lung, and, if life be prolonged, in pneumonia. 

{e) Leucocytosis. — In mild cases there may be no change in the number of 
white cells. In all severe cases a marked leucocytosis occurs, and is, as in 
pneumonia, of favourable import as indicating a good reaction ; per contra, the 
absence of it is so far a bad sign. 

During convalescence the prognosis varies : 

(1) With the complications which have developed, e.y., broncho-pneumonia or 
empyema. 

(2) With tlie general strength, — It is not rare to see patients die in the second 
or third week after tracheotomy from sheer exhaustion without any definite 
cause. This is no doubt a toxic effect. In some the end is sudden, by cardiac 
failure, and in this respect the dilatation of the heart, which can easily be made 
out by physical signs, is a warning of the need of care. 

(3) The difficulties with the tube. — Children may for a long time be unable to 
do w^ithout one. This depends sometimes upon defective action of the vocal 
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cords, which do not separate as they should on inspiration, but remain in 
approximation. They may sometimes be restored to activity by passing a probe 
through the larynx or by electrical treatment. More often the difficulties 
depend upon alterations which the tube has produced in the trachea either by 
vegetations near the incision or by ulceration or erosion, or sometimes even 
necrosis of a cartilage produced by the rubbing of the end of the tube. 

In a case of this kind in which a child, a^ed about four years, died seven weeks after 
tracheotomy, having been unable to dispense with the tube, the cause was found to lie, in the 
first place, in graniuations which had formed roimd the opening in the trachea, not below but 
above, almost completely occluding the passage to the larynx, and, secondly, in erosions produced 
by the end of the tube in the wall of the trachea which had led to the necrosis and partial 
detachment of one of the cartilages. 

It is remarkable how completely healing takes place when the tube has been 
removed, for after the tube has once been got rid of bad results from tracheotomy 
are very rare. 

TREATMENT. — ^The treatment of membranous laryngitis in its early 
stages is chiefly symptomatic and is the same as that of catarrhal laryngitis. 

Remembering the asthenia which is so likely to develop, the strength should 
be kept up in every way. Thus, food of a nutritious and easily digestible 
character should be given at short intervals, and if there is any difficulty in 
getting food taken, either on account of loss of appetite or of discomfort and pain 
on swallowing, nasal feeding should be at once adopted. There is nothing which 
80 greatly tends to reduce the complications and mortality of diphtheria in little 
children, both before and after tracheotomy, as the routine practice of nasal 
feeding. 

Stimulants will be necessary to some small amount ; thus ten or twenty drops 
of brandy may be given every hour to a child of two or three years old, and more, 
of course, to older children. At the same time a little iron and strychnine will be 
useful if the digestion can stand it. In cases of collapse, subcutaneous injection 
of liquor strychninse and caffein are of great service. 

When the dyspnoea is considerable, before the question of intubation or 
tracheotomy is raised, emetics have been advocated with the view of dislodging 
the membrane from the larynx. Emetics, however, especially in children, cause 
great depression and rarely produce the desired result ; they are now practically 
abandoned, at any rate as part of routine treatment. 

Of surgical operations the choice lies between intubation and tracheotomy. 
The objection to intubation is that in introducing the tube the membrane may 
be thrust down and thus aggravate the dyspuooa or even produce fatal suffoca- 
tion. Though cases of this kind are recorded, these accidents but rarely occur, 
and intubation has no doubt this advantage over tracheotomy, that no serious 
operation has been performed. 

Tracheotomy, on the other hand, is not free from objection. There are 
always difficulties in the management of the tube, for it is small, easily choked, 
and difficult to cleanse. At the same time greater relief is likely to be given 
by tracheotomy, because large pieces of membrane which could not be forced out 
through a small tube can be expelled through the incision at the time of the 
operation and afterwards whenever the tube is taken out. 

Until lately the balance of opinion was strongly in favour of tracheotomy 
as against intubation, but since the introduction of the serum treatment opinion 
seems to be veering round again in favour of intubation. 

If tracheotomy is to be performed it should not be put off too long, for the 
longer it is postponed the more and more congested and coila^^sod. the lungfs. 
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will iH'conK!, while the etrength of the patient will be greatly eihaiisted liy the 
eoiintiint rttniggling for breath and by the waiit of sleep and food. 

Serum treatmetlt. — In every case of diphtheria where laryngeal Bymptoms 
ure |iroso«l, whether prtmounced or not, the aeruni treatment should be eom- 
iiiciiced without ii riioment'a delay, for the siiecese of the treatment depends 
Inrifoly iii>on its having been commenced in good time. 

Tliin geiioral rule holds quite irrespective of whether there be diflererit kinds 
of inoiiibrauoue laryngitis or not, for tlie majority are diphtheritic, aud we have no 
munnKorascortaining, at tbetime, which cases are, and which are not, diphtheritic, 
and tlio scrum treatment, bo far as we know, is not productive of any harm. 

Till' general cfTcct of the serum treatment is shown locally by the loosening 
DU'l di'UuliiDi'nt of the membrane, and generally by the improveiueut which 
tnki.w plaoo in the general condition. 

Il is not shown that the serum treatment has any direct effect upon the 
■criiieliv of the disease, e.g^ the occurrence of paralysis, yet there ia every reason 
til liellovfl that it must diminish the risks of this also, though it is difKciilt 
KLatially to prove it by figures. 

The use of the aerum is sometimes attended by the appearance of rashes, 
for thir most part of an erythematous or urticarial nature, and sometimes by 
II little swelling of the joints and pains in the limbs. These accidents, however, 
de|)cn(l probably upon the serum employed and not upon the antitoxin, the 
Injection of which appears to be perfectly innocuous in itself. 

The serum is generally injected into the buttock. After seeing that the 
needle and syringe have been carefully sterilized, the skin should be washed and 
thoroughly disinfected. After the injection the puncture should be covered 
with Bome aseptic plaster. 

The usual dose of the serum injected is one which contains 4000 units. In 
many of the preparations this is equivalent to about 10 c.c. of the serum. 
3000 units is the usual dose for little children, say under two years of age ; for 
ndults a larger quantity may be injected, up to 4000 units or more. 

The injection should be made once or twice daily, and in bad cases the 
injections may be repeated at shorter intervals. larger and more frequent 
doses are necessary if the case has come later under observation. 

The amouut of serum used will vary with its strength, with the size and age 
of the patient, with the nmoimt of membrane, and lastly with the general gravity 
ot the case. 

Where there ia reason to believe that the membrane has spread down the 
Unchea the serum treatment should be pressed, for where so large a surface 
ts covered by membrane, the amount of toxin produced is large, and its absorption 
m)id. Even when broocho-pueuraonia develops, the serum treatment should 
sliit be actively pursued. 

The effects of the serum treatment are shown first by a reduction in the 
Mortality from diphtheria in general, secondly by a reduction in the percentage 
^ Uryng^' cases occurring in the course of fancial diphtheria, and thirdly by 
lijrf diminished mortality in laryngeal cases. 

■J : 'il'Aon, the general moWoIiV^.— Baginakj' haaaliDwii, as the result of the ststialica 
< tjiunbeT of cuea, that the seiierBl mortality beforu tiie use of Benim was 48'4 per 
' 1 r itiiu« ID'6 jwrceiit. With this Welch," whose pBrCBntagB ia 17'3, closely agreos. 
.;iip)i'»' Malwties, obtained from St. Hnrtholomew's HoBiiilal, correspond closely with 
,uM -w I- /i.'''iitMe in cbildreo of all ages up to ten years being G2*7 before the use uf ssrum 
,^iW*Juri of tlioiKt under five, 70'0 Wore the use of seram and 44-0 attar. 

m-Tli^opie der DipkOu, Berlin, 1896. 

iifiK^<'/'JXa^riMkys'j^ 18B^eoi;x/- ; • St. Barthol. Snip. Rtp.. 1896. 
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The mortality from diphtheria is greatest in the very young, and decreases with each year of 
age, but eveir age period alike shows a similar decrease in moitality. 

Thus Welch states that under 2 years of age the total mortality from diphtheria in general 
was 66 per cent before the use of serum and after it 33 i)er cent 

{b) The frtqueney with which the larynx becomes involved in the course of faucial diphtheria. 
— In children this seems to be on the average about 1 in 4, i.c^ 25 per cent In little 
children the percentage is even higher. Holt states it to be 42 |>er cent ; Ganghofner puts it at 
about the same rate, viz., 2 in 5. 

Where lanrngeal symptoms were present Welch states that before the use of serum 92 per 
cent required, operation, but after the use of serum this was reduced to 66 |)er cent, showing an 
improvement of about 25 per cent Ganghofner's figures also show that with the use of serum 
recovery in about 25 per cent takes place without operation. 

(c) The reiults of operation. — These show the same improvement. 

After tracheotomy y the mortality averaged : — 



Before serum treatment 

60 per cent at least. 

70 

66 









After serum treatment 

37*4 i>er cent (Baginsky) 

33 '9. (Various sources, chiefly German.) 

39-8. (Welch) 

43 to 48. {Clin. Soc. Jtep., 1898.) 



Tracheotomy has hitherto been ^nerally preferred to intubation, but with the use of serum, 
it seems that the results of intubation are somewhat better than those of tracheotomy. Thus 
Baginsky states that with tracheotomy the mortality was 37*4 per cent., and with intubation 
25*9 per cent ; with this Welches figures also agree. 

The mortality of tracheotomy varies very greatly with the age ; thus before tlie use of serum 
almost eveiy cmld under the age of 1 died, and the total mortality under 2 was about 70 
per cent, whereas by the use of serum it has been reduced to 33 per cent. This is, roughly 
speaking, the experience at St Bartholomew's Hospital also, for whereas in little children 2 
cases out of 3 used to die, now with the use of serum 2 cases out of 3 recover. The following 
table of Tirard's * is instructive as showing the decrease of mortality as the age increases and tlie 
improvement which follows the use of serum at all i>eriods. 

PbuCENTAGE MOHTALITY ACCORDING TO THE METROPOLITAN A8YLUM BoARD, 

London, in Respect of Tracheotomy. 

Improvement. 

12 per cent, under 2. 



26 per cent over 2. 



This table also shows that, under 2 years, the mortality, which before serum treatment was 
88*5 percent, fell after serum treatment to 71*5 per cent, equivalent to a diminution in the 
mortality of 12 per cent. ; and that, above 2 years, i.c.y from the ages of 2 years to 10 years, 
the mortality which previously was 68 per cent fell to 42 i)er cent, equivalent to a diminution 
in the mortality of 28 per cent. 

In fact the mtroduction of the serum treatment has robbed laryngeal diphtheria of literally 
half its terrors. 

Treatment during convalescence. — Diphtheria is a serious ailment and 

produces effects upon the general health which are often out of proportion to the 
apparent gravity of the initial disease. Convalescence will therefore be protracted 
and difficult. The children are often left anaemic and feeble for a considerable 
time, and require the greatest care. They must be kept as far as possible at 
rest, supported with tonics and good food. Even where no actual paralysis occurs 
the muscular power is greatly reduced, and fatigue must be carefully avoided. 
The necessity of rest is shown by the frequency with which dilatation of the 
heart is met with during convalescence. 

1 Tirai-d, Diphtheria, 1897. 
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This may produce no actual symptoms and yet be easily detected by physical 
examination. If neglected, however, so that the children are allowed to get 
up and exert themselves too soon, the ordinary signs of cardiac weakness will 
present themselves, e.f^., palpitation and shortness of breath, and recovery may 
be seriously retarded. 

The most useful tonics during convalescence are quinine, iron, and strychnia^ 
with occasionally, if the heart be very feeble, a little digitalis. 

Quarantine. — An important question presents itself during convalescence 
as to how long the children should be kept in quarantine and regarded as a source 
of danger to others. 

This general rule may be laid down, that under no circumstances should they 
be pennitted to mix with other children under about three weeks from the termina- 
tion of their illness, even if apparently well. Diphtheria bacilli of a virulent 
kind may be found in the throat for a considerable time after faucial diphtheria^ 
us the following table shows, and the risks are probably much the same with 
laryngeal diphtheria. 

In 60r> cascfl examined for the purpose by the New York Health Department after the mem- 
brane had (Jifta))}»ear(Hl, virulent bacilli were found for S days longer in 50 per cent of the cases. 

»i * »i »» ^^ i» 

M 12 ,, ,, 10*6 ,, 

»i •*** »» »» V ft 

21 2 

from 4 to 9 weeks 2 ,, 

Tobiosen also found virulent bacilli in the throat of patients at the time of their discharge 
from the Hosiiital in 50 per cent. 

Many of tne statements made upon this ]>oint must be received with caution, now that it is 
known tliat the mor[>hological test alone is not sufficient for the recognition of the diphtheria 
iNicillus, and that it must oo confirmed by the inoculation test. There can be no doubt that 
munv convaleHcents from di[ihtheria have been wrongly condemned as still infective upon the 
nwult of the morphological test alone. 

The course of convalescence will be modified by the occurrence of any 
complications during the acute illness. 

If broncho- pneumonia has occurred, the patients will require the same 
care as after broncho-pneumonia from any other cause. Diphtheritic broncho- 
])neuinoniu, if not fatiil at the time, does not seem to lead to any specially 
(lisaHtrous results. Of course, if an empyema has developed, the course of con- 
valescence will be determined largely by this, and so in the case of other 
complicatioiiH. 

It has already been stated that |)aralysis does not seem to be so common 
after laryngeal diphtheria as after faucial diphtheria, and it is remarkable, seeing 
how often the palate becomes paralysed after faucial diphtheria, that it should be 
so very rare for tlie vocal cords to be aflected and the voice to be impaired 
during convalescence. 

NON-DIPHTHERITIC MEMBRANOUS LARYNGITIS. -^It 

is known that membranous laryngitis can be produced by various simple traumatic 
causes as well as by forms of bacteria, other than the Klebs-Loffler bacilli. 

Of the traumatic causes, scalds from inhalation of steam are the commonest. 

But besides these the afiection has been described as resulting from the 
irritation of a foreign body in the larynx, as occurring in the course of malignant 
and tubercular disease of the larynx, and in connection with both acute and 
chronic pneumonia ; after tracheotomy for syphilitic laryngitis, and after a cut 
throat (Fagge ^). Most of these cases date from pre-bacterial days, and are not 
therefore altogether conclusive. 

1 Fagge, Guy's Hasp, Rep,, 1897. Parker, Clin, Soc. Trans, , 1875. 
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The most remarkable case of the kind is that recorded by Dr. T. Whitehead Reid, where a 
lady, on recoverinff from a faint, took a deep breath and sucked in at the same time Eau-de- 
Cologne. After siufering greatly from dyspnoea, she was relieved by the expectoration on the 
fifth day, 92 hours after the accident, of a cast of the larynx and trachea and part of the left 
bronchus. She continued to spit up pieces of membrane until the seventh day and then 

recovered. 

■ 

Membranous laryngitis has also been produced experimentally by the direct 
application of irritants and caustics such as Liquor AramoniaB. 

All these cases are of more interest than importance, for the great majority 
of cases of idiopathic membranous laryngitis are undoubtedly of bacterial 
origin. 

Of the bacterial forms, it has been shown that, besides the diphtheria 
bacillus, the pseudo-diphtheria bacillus, streptococci, and possibly also other 
pyogenic cocci may produce a membranous inflammation of the fauces ; while the 
pneumococcus and possibly others may produce a membranous inflammation of 
the air-tubes. 

We may presume that what is true of the fauces is true also of the larynx ; 
for instance, it is proved that the membranous inflammation of the pharynx and 
of the larynx which occur in connection with scarlet fever is often of streptococcal 
and not of diphtheritic origin. This was an opinion long held by many clinical 
observers, but one which has only been recently confirmed by bacteriological 
investigation. 

There is also a clinical difficulty w^hich has to be met, and which cannot with 
safety be entirely disregarded because it does not fit in exactly with current bac- 
teriological theories. The difficulty is this : in epidemics of faucial diphtheria 
the larynx becomes involved in something like 25 per cent, of the cases; we 
might expect, therefore, that if membranous laryngitis w^as simply laryngeal 
diphtheria, there would be at the same time a very large number of pharyngeal 
cases, say two or three times the number at least ; for instance, if there were 
a hundred cases of membranous laryngitis admitted to a hospital, this ought to 
correspond with, at least, two or three liundred cases of pharyngeal diphtheria. 
Many of these cases would be mild, no doubt, and not come under observation, 
but still, making all allowance for these, there ought to have been an epidemic 
of diphtheria, such as did not prevail. 

From these considerations it seems to follow — 

1. Either that primary laryngeal diphtheria is a very much more common 
aflection in children than has been hitherto supposed, and that for some reason 
or another it does not occur in epidemics as faucial diphtheria usually does ; or 

2. That, there are two varieties of membranous laryngitis, the one diphtheria 
of the larynx, primary or secondary, and the other non-diphtheritic. It is this 
view which I think best accords with the clincial facts ; it is the view also which 
has been held by many thoughtful clinical observers up till quite recent times, 
and it is one which there now seems to be good bacteriological evidence to support. 

9. CEDEMA OF THE LARYNX (CEDEMA 

GLOTTIDIS). 

There are two forms of oedema of the larynx, the one inflammatory and the 
other of the nature of dropsy and non-inflammatory. They are conveniently 
distinguished by the terms oedematous laryngitis and hydrops laryngis. 

The old term oedema glottidis is inaccurate, for many of the cases are not 
.oedema, and it is not the glottis that is aflected but the parts surrounding it. 
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I. Hydrops Laryngis.— Tlie non-inflnumifttory forui is rare. It occurs 
us a rule in tlie last stages of genenil droj»3', iiioBt frequently in the coime of 
acute or chronic Eriglit's disease, althoiigh a few cases are recorded in the 
course of the dropsy of heart diueasc, emphyBcmn aud cirrhosis of the lung. 

Peltesobii ' in 3867 nutaiieies found ludcnia af the larynx 210 times— 149 malea, 10 remslei, 
21 cliildreii. The ages of the males vaiied Trom 18 to HO, of the femslea Tram 21 to 64. In the 
cliildreu 13 cases vers Icaa than 5 jests old. In 44 otaeg there vw local disease in the laiyni, 
sjlihille, talierele, jierchundritiii, etc. In 164 i:sBeB it occurred in the course of ji^iiprst drops;. 

Hotliusun,* in S0S2 autopsies, found that tedeiniL of the larynx was the cause of death in 33 
cases— in 10 as the result of local duiease, in 23 ofgeueral disease. 

The fomieTfigiireare|)reaenlthB frequency of the condition in general [ = 5'i%), and the latter 
its frequency iu< the cause of death ( = 5%), and shows its great rarity. 

Hydrops LaryDgis, when bilateral or general and rapid in its development, 
produces sudden and severe symptoms, hut a local a-deoia, especially of the 
arytenoid folds, is ofteu met with, po»t-mortein, in Bright'a disease, ivliich, liaving 
been unattended with symptoms during life, would be easily missed itnlesx 
specially looked for. Fauvel states that axieuia of the larynx may be an early 
ur even the first symptom of Bright's 
disease, but I do not know upon what 
facts this statement rests, and I have 
never seen anything to justify it. 

The OHiema very rarely reaches tiie 
vocal cords, but is confiiied to the parts 
above them. It often forms three 
distinct sac-like swellings — one on 
either side in the aiyepiglottic foldf, 
and one anteriorly round the epiglottis, 
while at the same time it involves the 
false cords, the parts covering the 
arytenoid cartilages and the comtuis- 
Eure between them. 

Hydrops laryngis may also arise, it 
is stated, as the result of obstruction - 
to the veins of the larynx, viz., the 
superior and inferior thyroid, to the 
internal jugular and to the innominate. 
According to Zicmmsen, cases admittiug 
of this explanation are recorded in the 

course of goitre, of new growths and lymphatic enlargements in the neck, of 

aortic aneurysm, and mediastinal tumour. 

Ill a case of chronic parettchymataus nephritis with m-^M. general dioj-sy, which was under 
my ovn observatlDD, eeneral hydrojis laiyngla dcTetojied suddenly with very severe symptoms. 
Tracheotomy was [lerfonued with immediate relief, but the jiatient died Btiortly afterwards ur 
general asthenia. 

Angeii>-Nearatic CEdema ((edematous iirticarin).— Under this name a curiaiiB mudicion is 
desci-ibed in which HWellings occur in various jtarta of tlie bodv, chielly in connection with the 
skin. They develop qiute suddenly and reach a considerable size. I hare seen the li]ia 
swollen to such a aize that the mouth could not be opened, and the cheek and eye so swollen 
tbattheleatuiesorthe affected side werequite obliterated, and I have seen the whole scalp aUected 
so tliat the hat rested od a sort of shelf an inch wide all round the head. Swellings such ~ "' 
may appear in one hum and disappear as rapidly ; they sonietimes come on without any 
' ' ■ other cases may ba produced at will by certain articles of food or by drugs, 
boy whose lijis became enormously swollen an hour after drinking milk. 
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'■" Quoted by Bosworth, I. 
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Tlic jn'CKiit inUrest of tlieae caaie lies in the fact Iliat siioh swelling uuj aometimea affect 
the Urynx. Oaler' refem to two fatal cases of thia kind iu tbe souie (oinil;. Notliiogso seriooa 
u lliia liaa ever come under my own observatioa, but I have setn one or two instances iu which 
attocke of B;>|>ar«nt astliiua iniglit be explained by thin conditiou. 

II. Edematous Laryngitis- — The inflainmatDry form occura both as a 
priomry and as a secondary afiection. The primury or idiopHthio affection 13 the 
rareBt of a!l. It is an influinmation of the greatest aererity and has beeu well 
uamed phlegmonona laryngitis, for it is attended with rapid and massive brawny 
swelling, and short as its duration is, the tissues may be found suppurating or 
even almost gangrenous. It is a septic infection and invariably fatal. 

With this rare exception oedematous laryngitis is always secondary to some 
inflammation either in the larynx itself or in its immediate neighbourhood. It 
may arise in any form of inOammation, but with the exception of the acute 
catarrhal laryngitis of children and of that which occurs occasionally in some of 
the specific fevers, ejj., scarlet fever, measles, small-pox, typhuid, and erj-sipelas, 
it is only met with in the more intense forms of inUainniation. Tims it may 
follow violent mechanical irritation produced by the inhalation of scalding steam 
or hot air, of irritating vapour like bromine or strong ammonia, or of corrosive 
liquids such as miueml acids or caustic alkalis. 

In another very important group of cases the swelling is due to the irritation 
set up by a foreign body impacted in the larynx, especially by such as are of 
irregular shape and have i&gged edges, like a fishbone, so that they produce 
more irritation than obstruction. 

Apart from these mechanical irritations the most common cause of cedenmtous 
laryngitis is foimd in suppurative processes within the larynx itself, Of these 
the most frequent is [wrichondritis, to whatever cause it may be due, tubercle, 
syphilis, or cancer, etc. 

The inflammatory processes external to the larynx to which the laryngitis 
may be secondary, are seated in the pharynx or in the tissues of the neck. If the 
inflammation spread from the neck to the larynx, as it may iu the course of 
ungma ludovici or with suppurating wounds or erysipelas, it is phlegmonous in 
character and almost invariably fatal. 

With aflectioDS of the phatynx it U relatively rarer and not so fatal. Thus it 
may follow tonsillitis, parotitis, retropharyngeal abscess, or other pharyngeal 
suppuration. It may also follow faucial diphtheria, but hardly ever unles.1 
there ho extensive sloughing. 

Pathology. — The essential pathology of oxlema of the larynx is simple, but 
the condition of the larynx varies greatly according to the cause, extent, 
duration, and intensity, from a slight local dropsical a>dema to a general brawny 
phl^^onous infiltratiun. 

The parts most affected are, of course, those which are loosest in texture, viz., 
the arj-tenoid epiglottidean folds, the epiglottis, and the false cords, while the 
true cords themselves and the parts beneath them are but rarely involved. In 
HOme cases the aweHfbg may be suHicient to almost entirely close the glottbn, but 
the amount of swelling visible after death is often far less than was known to 
have existed during life. 

Below the vocal cords (i.e., infraglottic), cedema of any kind is uncommon, 
and below the larynx very rare indeed. 

Acute oedema of the trachea and even of the bronchi has been met 
with now aud then aa the results of bums, but most of the cases described 

' Amer.Jour. 0/ M«d. Sc, 1888, vol. icv. ji. 302. Stiiibing, ZfiCK/.. /. kl. M«l.. 1335, 
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in these regions are really chronic inflammatory infiltrations, and will be 
referred to later. 

It is stated that iodide of potassium may produce oedema of the glottis, and that this 
is generally infraglottic. This must he very rare considering the frequency with which 
the drug is administered, and most prohahly depends upon the lesion of the larynx for which 
the iodide of potassium has been given, e.g., sypnilitic ulceration. 

SYMPTOMS. — The symptoms are those of laryngeal obstruction, compli- 
cated with those due to the disease to which the oedema is secondary. They are, 
as a rule, of sudden onset ; they may be so severe as to lead to suffocation in a 
few minutes, but such extremely acute attacks are rare. On the other hand, 
considerable partial oedema may exist without any urgent symptoms at all for 
some time; such cases require most anxious watching, for they may become 
critical at any moment ; the tracheotomy instruments should be at hand, and 
the patient never left. 

DIAGNOSIS. — In children this has to be made from other causes of 
sudden laryngeal obstruction, especially from the impaction of a foreign body, 
and from laryngismus stridulus. 

In adults similar symptoms may arise in the course of aneurysm of the aorta 
and mediastinal tiunour, and that without any cause being found post-inoi'tem 
to explain them, and they are then usually referred to laryngeal spasm. 

TREATMENT. — If the symptoms are not very urgent the ordinary 
remedies for laryngitis or for any other affection present may be employed. Thus 
cold may be applied externally by an ice-bag or Leiters tubes ; ice may be given 
to suck ; or three or four leeches applied over the larynx externally. 

A subcutaneous injection of pilocarpin (grain \) has been recommended, 
but it is an uncertain and risky drug for this condition. 

These measures failing or without waiting to try other treatment, if the 
symptoms are urgent, nothing remains but operative interference. Scarification 
has been recommended after painting the parts with cocaine (20 per cent.), but 
it is imcertain in its effects, and cannot be used in urgent cases. Intubation 
might seem indicated in preference to tracheotomy, but the swelling makes it 
very difficult or impossible to introduce the tube. Tracheotomy is the simplest 
and most satisfactory operation in all urgent cases, and should not be delayed. 

10. NERVOUS AFFECTIONS OF THE LARYNX 
PRODUCING RESPIRATORY OBSTRUCTION. 

Nervous affections of the larynx are of importance in respect of respiration 
in two ways, according as, on the one hand, they produce respiratory obstruction 
or, on the other, permit the passage of food into the air-tubes. 

The latter group of affections has been already suflBciently dealt with when 
the subject of foreign bodies in the air- tubes was under consideration. 

The neuro-muscular affections which produce respiratory obstruction are 
two only, viz., adductor spasm and abductor paralysis, both alike leading to 
closure of the glottis. 

ADDUCTOR SPASM— SPASM OF THE LARYNX.— Spasm 
might affect any one of the muscles of the larynx or any group of ^em, but 
practically we have to reckon only with adductor spasm; and for this there 
appear to be two obvious and simple reasons. In the first place, the adductors 
are the stronger set of muscles by far, there being five adductors and only one 
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abductor ; and, in the second, they are constantly associated together in action 
for a variety of important purposes, viz., phonation, coughing, and closing the 
glottis to exclude foreign bodies or to fix the thorax for muscular effort. 

Laryngeal spasm is almost always bilateral, and due, as Marshall Hall long 
ago asserted, in the great majority of cases, to reflex stimulation of the corre- 
sponding centres in the cord. These centres might be excited to action (a) by 
peripheral irritation of many sensory nerves, especially, of course, the pneiuno- 
gastric, and (h) by descending stimuli from the higher centres, while (c) the 
reflex excitability would be greatly increased by any exaltation of irritability 
in the centre itself, or by any diminution in cerebral control. Semon 
and Horsley refer the attack to excessive irritability of the cortical adductor 
centres, consequent on defective nutrition. This theory is but another way of 
associating it with epilepsy. 

Irritation of the superior larjmgeal nerve is, as would be expected, the 
most likely to produce the spasm, and accordingly in a large number of cases 
the seat of irritation is found within the larynx itself, or perhaps in the 
trachea. Thus in children the attacks are often preceded by slight catarrh, 
and, in the adult, are not infrequently associated with gross disease of the 
larynx. 

After the superior laryngeal nerve, the most important seat of irritation is 
in the trunk of the pneumogastric itself, especially in relation w4th its recurrent 
branch. The seat of mischief is then commonly in the mediastinum, and in this 
way adductor spasm may complicate thoracic aneurysm and mediastinal growth. 
In other cases the peripheral stimulation has been referred to the oesophageal 
or pharyngeal branches, to the cardiac, or even to the gastric branches, and 
thus adductor spasm has been described in association with foreign bodies in the 
pharynx and cesophagus, with enlarged tonsils, adenoids, and elongated uvula, 
with heart disease and with gastro-intestinal irritation. 

The stimulation may reach the centres through other nerves, e.^., through 
the fifth as in teething, through the spinal nerves as in diarrhoea, worms, 
etc., or even through the cutaneous nerve. 

In the multitude of sources from which the irritation may come, laryngeal 
spasm presents a striking resemblance to epilepsy, as it does also in the almost 
necessary assumption of a peculiarly unstable condition of the nervous 
centres. 

Direct irritation of one recurrent laryngeal nerve usually produces unilateral 
contraction of the corresponding muscles. Occasionally, however, it leads to 
bilateral contraction, i.e., to adductor spasm. Of this, two explanations are 
given : (1) that the bilateral contraction is really a reflex spasm excited through 
coincident stimulation of centripetal fibres distributed to the trachea; or (2) 
that it is due to a powerful contraction of the aiytenoideus muscle, the result of 
direct stimulation of the recurrent laryngeal nerve. 

The attack of laryngeal spasm consists in a sudden paroxysm of dyspnoea of 
great severity but of short duration. The dyspnoea is chiefly inspiratory, 
inspiration being prolonged, laboured and attended by the characteristic crowing 
noise ; while expiration is much less impeded, though there is, as a rule, some 
expiratory stridor as well. 

Often, after a few respirations of this type, the breathing may cease for a few 
seconds altogether, the muscles of the chest and diaphragm becoming fixed and 
rigid. After a minute or at the most two, the spasm passes of as suddenly as it 
began, the relaxation of the spasm being referred to the accumulation of carbonic 
acid, while the growing deficiency of oxygen at the same time stimulates the 
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respiratory centre to violent action. If tbe spasm be not quickly relieved, the 
ordinary asphyxia convHisious set in, aad the patient may die in, as it were, a fit. 
ITie paroiyBin rarely lasts more than one or two minutea, but it may be repeated 
at short intervals, and thus the attack be apparently prolonged. 

The paroxysms are liable to recur, but at quite irregulur intervals, and are 
often excited by very trifling causes. 

Laryngeal spasm occurs in both children and adults, but, in the former, 
it has an impsrtauce all its own and is described by a special name. It will be 
most couvcuieut to deal with tbe commoner afl'ectiun as it is met with in children 
firbt, and then to consider the conditious imder which it is seen in adults. 

SPASM OF THE LARYNX IN THE CHILD- LARYNGIS- 
MUS STRIDULUS.— The child, who has probably gone to bed in its usnal 
health, wakes up suddenly in the night struggling for breath and making the 
characteristic crowing sound with inspiration. After a few such- inspirations, tbe 
paroxysm subsidea, the respirations bcoume natural, and the child, after, it may be, 
crying a little from the fright, falls quietly asleep again. Such a slight paroxysm 
as this may constitute the whole attack, or it may be repeated several times in 
the same night. 

In a severe paroxysm, after a few crowing inspinitioiis the breathing suddenly 
stops altogether for a few seconds or a minute, the chest and diaphragm passing 
apparently into the same condition of spasm as the glottis, The child then 
becomes i-apidly cyanosed, but almost immediately the cyanosis is succeeded 
by an ashy pallor, the eyes turn tipwArds, the head is thrown back, the back 
arched, carpopedal contractions occur, the child becomes imconscious, and 
passes urine and fteces involuntarily. Usually in this stage the spaeui passes 
off, a few whistling respirations are taken, the colour returns, and the child 
comes tfl itself ; but, if the paroxysm continues, the child may die in convulsions, 
as in asphyxia of any other origin. 

Fortunately, very severe paroxysms are uncommon, and however alarming 
the attack may appear, a fatal result is rare except in infanta; still it has 
happened that a young child subject to these attacks has been found dead in 
bed, presumably of an attack of unusual severity. 

The attacks may come on by day as well as night, but Stetleti doubts 
whether they are really so much more common at night, as is usually stated. 
General convulsions occur in about one-third of the cases, and tetany, or 
carpopedal contraction, is still more frequent, and generally persists between 
tbe attacks. 

The younger the child the more severe, as a rule, the attack, as well as the 
more dangerous, and it is among infants almost exclusively that a fatal result 
occurs. As the baby grows older, the attacks diminish in severity as well as 
in frequency, and ultimately pau« off altogether. 

The pathology of the affection is absolutely negative. Of the morbid 
changes described, most may be attributed to rickets, which, according to 
Steffen, is present in nine cases out of ten, while tbe rest of the morbid changes 
are probably rightly regarded as the result of the affection itself. Thus lo 
rickets may be referred the large liver, lai^e spleen, tumid abdomen, intestinal 
catarrh, aucemia, crauiotabea, and perhaps much of the bronchitis and l&ryng;itis 
described. When the attacks arc verj- severe, or often repeated, lung changes 
may arise, of which emphysema is the chief, but occasionally collapse or 
Ibronobo-pneumonia develop ; the bralu aud meninges also may show evidence 
{ congestion and even haemorrhage, just !is after epileptic attacks ; but all these 
iditions are the result and not the cause of tbe affection ; or if they have any 
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part in the production of an attack, it is only by acting as a source of peripheral 
irritation upon a nervous system peculiarly susceptible. 

Catarrhal affections of the larynx or lungs in the same way may excite a 
spasm, but cannot cause it. The same may be also said of the swelling of the 
thymus, or of the bronchial and tracheal glauds, to which the attacks were 
formerly attributed. 

Etiology. — Laryngismus stridulus is by no means a common affection, 
though probably hardly so rare as hospital statistics seem to show. 

It is most frequent between the ages of four months and three years, and is 
rare before or after this period, although cases are recorded in infants a few days 
or weeks old, and in children at the ages of eight or even twelve years. 

Thus oat of Morell Mackenzie*s 31 cases, 21 occurred between the 5th and 9th mouths. Of 
48 cases recorded by Gee, 1 was met with at 6 mouths, 19 between the 6th and 12th mouth, 
16 between the 12th and Isth mouth, and 12 between the 18th mouth and three years. Out 
of West's^ 37 cases, 31 occurred between the 6th and the 24th month. Steiuer's larger 
statistics prove the same thing, for out of 226 cases 174 were under one year of age. 

As regards sex, males are attacked more frequently than females in the 
proportion of two to one. The same preponderance of males is seen in some 
other nervous diseases, such as tetany and tubercular meningitis, and seems to 
point to a greater vulnerability of the nerve centres in male children. 

The attacks are often excited by catarrh, and accordingly are commonest in 
the earlier months of the year, a fact which Gee attributes, in part at any rate, to 
the confinement within doors during the winter having reduced the general tone 
of the body and relatively increased the excitability of the nervous system in 
weakly children. In excitable children an attack may be brought on by violent 
crying or by other excitement, just as it sometimes is in hysterical adults. 
Romberg has also seen the condition arise on the sudden disappearance of a 
rash, and subside with its reappearance. Whether the affection is hereditary in 
the strict sense of the term is open to much doubt. It, however, frequently 
occurs in more than one member of the same family. 

Thus Gerhardt records a family of nine, in which every child was attacked ; Reid, one of 
thirteen in which only one esca{>ed. 

Its relation to rickets probably explains these curious facts. 

Diagnosis. — Laryngismus stridulus is unlikely to be confused with any 
other affection, except perhaps the impaction of a foreign body in the larynx, 
and then the symptoms, though they may develop as rapidly, do not subside so 
quickly. 

Acute catarrhal or membranous laryngitis, oodema of the glottis, abductor 
paralysis, or even whooping cough have all been mentioned as possibly giving 
rise to difficulties of diagnosis, but they are all alike distinguished from 
laryngismus stridulus by not developing and subsiding in the same abrupt way. 

Very young infants occasionally give a crow on inspiration. This is of no 
significance and stands in no relation to laryngismus stridulus. 

Prog^nosis. — ^The prognosis is, on the whole, good, and somewhat better, it is 
said, in girls than in boys. Unless the paroxysm be very severe or often repeated, 
or unless the child be very young or in a weak state of health or some complica- 
tion arise, recovery is the rule. When death occurs it is almost invariably in 
very young infants. As the child grows older the attacks diminish in frequency 
and in severity, and finally cease. 

^ Diseases of Children, 
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Laryngismus stridulus is often associated with rickets, and then the more 
marked the rickets the worse the prognosis, for the ribs being soft, the recession 
of the lower parts of the thorax is considerable, and thus collapse of the lower 
parts of the lungs is more likely to occur. The want of resistance of the chest 
wall also explains why the attacks are more serioiis in infants. 

Solis Cohen has observed the epiglottis drawn down by the aryteno-epiglottidean 
muscles and caught by the posterior wall of the pharynx, so as to lie like a lid 
over the glottis and cause fatal asphyxia. 

Long-continued severe attacks, or slighter attacks often repeated, may lead to 
collapse of the lungs and gradual death in consequence, with or without broncho- 
pneumonia. 

Slight attacks may be frequently repeated, and Robertson ^ records a case in 
which spasm recurred every ten minutes, night and day, for a period of ten 
months. Eustace Smith records a similar case, which followed whooping-cough 
in a child of 20 months, though the paroxysms were less frequent (being only 
about two or three in the day). 

Treatment. — The paroxysm itself is of such short duration as to give 
but little time for action ; a hot sponge or cloth may be applied to the throat, 
or cold water douched over the head and neck. A little ammonia or smelling 
salts may be held to the nose. If the attack should be prolonged, a hot bath may 
be given and some chloroform inhalation administered with care. An emetic 
is often of great benefit, or vomiting may be excited by passing the finger into 
the fauces or tickling the throat with a feather ; apomorphia also has been strongly 
recommended, but I think it is risky. If the breathing cease, artificial respira- 
tion should be resorted to at once, and may save life. Tracheotomy, however, 
is iiseless. 

As the spasm is of such short duration the treatment mainly consists in com- 
batting, by appropriate means, the general defects of health upon which the 
paroxysms depend. Rickets should be dealt with in the usual way, t.e., by good 
air, good food, cod-liver oil, and iron. The child should be sent as much as possible 
out into the fresh air, and may with advantage spend some time at the seaside. 
One of the best and safest remedies is the cold bath, given at a temperature 
of 65** F., even two or three times a day. Few ca^es resist this. If the 
weather be cold, the child may be allowed to sit in warm water and have the 
cold douche applied to the back. The general excitability of the nervous 
system may be allayed by the use of bromides, which may safely be given 
in 3 to 5 grain doses even to quite small children. Chloral in small doses at 
night is also found of service. A mixture containing 2 grains of chloral and 2 
grains of bromide of ammonium may be given two or three times a day to a child 
one year old. 

If the child be teething the swollen gums may be lanced ; whatever other 
accidental symptoms may be present — such as dyspepsia, diarrhoea, worms — should 
be treated in the usual way. 

As general antispasmodics, musk and castor were once favourite remedies, but 
have now gone out of fashion. In bad cases belladonna is often as beneficial as 
in whooping-cough, and is especially indicated when the spasm was originally 
started by that affection. 

SPASM OF THE LARYNX IN THE ADULT.— Spasm of the 

larynx is a rare affection in the adult, and when it occurs the paroxysm is 
usually less severe than in children. It is most frequent in females about the 
time of puberty, and is usually associated with other signs of hysteria. 

^ Quoted by Eustace Smith, p. 283. 
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It is much more frequently symptomatic than in chiidreii, i.e., it is more 
often a sign of some other grave affection. 

Thus it may be associated with gross disease of the larynx, e.g., ulceration or 
tumour. 

More commonly still, it is due to some irritation in the course of the trunk of 
the pneiunogastric nerve, especially its recurrent branch, and is thus met with 
in disease of the mediastinum, e.g., thoracic aneurysm or tumour, in which affec- 
tions it may be the cause of death. 

It occurs also in the course of severe nerve-diseases ; in tetanus and hydro- 
phobia, it is a part of the disease, as it is also in an epileptic fit ; it is met with 
occasionally, it is said, in chorea ; in locomotor ataxy, it constitutes the so-called 
laryngeal crisis, and it has been described in the course of lead-poisoning.^ 

Anotlier rare but remarkable class of case is recorded, in which laryngeal 
spasm takes the place of the ordinary bronchial spasm of asthma.^ In such cases 
the attacks may recur, like ordinary asthma, for many years. They are always 
severe and alarming, but are rarely fatal. 

Lastly, laryngeal spasm may take the place of an attack of migraine (Liveing). 

From what has p'receded, it is clear that laryngeal spasm in the adult, thougli 
rare and usually less severe in itself, is a far graver affection, as indicating, in most 
cases, some serious and often irremediable primary disease. 

The treatment of the paroxysm is much the same as in the child, except 
that stronger measures may be safely employed, and of these none is more useful 
than a subcutaneous injection of morphia. Chloral may be given in full doses, or 
cannabis indica administered at night. 

I was once called to see a lady of 45 years of age who had taken a considerable quantity of 
tinctore of belladonna with suicidal intent. On attempting to pass the stomach tube to wash the 
stomach out, a very severe attack of laryngeal spasm was excited, the patient became greatly 
cyanoeed, and seemed in great danger of sutfocation. The spasm, however, soon |iassed oif, but 
it was thought too risky to attempt to pass the tube again. I was then informed that slie had 
been subject all her life to attacks of the same kind whenever the throat was irritated in any 
way, or under conditions of excitement She was not epileptic nor hysterical, but, on the 
contnrary, was of a remarkably placid and phlegmatic temperament. 

History and Synonyms. — The disease was described first bv Richa in 1723 and by Verdriea 
in 1726, and connected by them with a swelling of the thymus, but it was not till Millar's work, 
in 1769, that it became established as a well-recognised affection. Millar described it as 
asthma, and it was for some time called after him by the name Asthma Millari. The various 
names which the affection has borne may be grouped together so as to indicate the different 
theories that have been held as to its nature. The grouping of the synonyms in this way, of 
course, only approximately corresponds with the se(^uence of the theories in time. 

Thus, for some time after Millar wrote, the affection bore the general name of asthma, to 
which various affixes were added to draw attention to different features in it. Hence the names 
Asthma puerorum. 8. infantile (Boerhaave) ; A. d^ntientium (Pagenstecker) ; A. thymicum 
(Kopp) ; A. thy^na-cyanotic^lm{JS^xsamikv^). 

Another group indicated the prominent symptoms without suggesting any theory. Of these 
were ChUd-crovoing (Grooch) ; Crowing inspiration (Hood) ; Apnaa infantum (Rosch). 

Other terms again indicate the seat of the affection, e.g., Angina stridulosa (Bretonneau) ; 
Spasm of the Glottis (West) ; Phreiw-glotCismus (Bouchut) ; Laryngismus stridulus (Mason Good), 
the name which it now seems likely to bear for the future. 

When croup became a recognised affection, terms were required to distinguish this affection 
from croup, and it was called ^alse or Pseudo-Croup or Spasmodic-croup. The latter name is still 
sometimes applied to it. Of later years its relation to affections of the nervous system have been 
more prominently brought forward. It was thus styled Cerebral Croup (Pretty, John Clarke). Its 
resemblance to fits in children suggested the names Internal ConmUsions (Barthez and Rilliet) 
or Suffocative Convulsion (Mackenzie). The more recent writers now appear to regard it as 
simply a form of epilepsy and due to the same causes. 

^ Steffen, loc. dt. ^ Gowers, Dis. of Nert, Syst., ii. 266. 
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Theories. — Many of the theories indicated bj these names are no longer 
tenable. The preaeut usage of the term "asthma" now renders it unsuitable. 
The swelling of the thymus upon which stress was laid early is more often absent 
than present. The hiryngoscope has shown that laryngitis, membranous or not, 
has nothing directly to do with the affection, so that almoat tlie only question 
which remains for discusBion is, whether laryngismus striduhis is really epileptic 
or not. 

The facta established are — 

1. That it is a neurosis, i.e., that it bas no known morbid anatomy ; 

2. That it is a spasm of central origin and generally reflex ; 

3. That it is frequent in children and rare in adults ; 

4. That it is necessary to assume, at any rate in children, some hyper- 

excitability of the nervous centres ; 

5. That it resembles the epileptic seizure in its sudden onset and short 

duration, in its liability to recur, and in its occurrence so often at 

Strong as the resemblance to epilepsy often is, and epileptic in nature as some 
of the attacks may be, still, before the theory can be accepted that laryngismus 
stridulus is nothing but epilepsy, one or two difficulties roust be removed. The 
difficulties are these: (1) that in imdoubted convulsions or epilepsy laryngis- 
mus stridulus is rare ; (2) that it is only in a few cases that actual convulsions 
occur, and they may then be due to the asphyxia; (3) that it is the exception 
and not the rule to find, in a child subject to convulsions, an attack of laryn- 
gismus taking the place of an ordinary lit and tdce versd ; (4) that children with 
laryngismus stridulus do not commonly become epileptic ; and lastly, that epilepsy 
will hardly explain the cases of laryngeal spasm in the adult, and we should be 
then forced to assume that we have in adults a different affection to deal with. 

All that we can say at present appears to be that laryngismus stridulus is, in 
many respects, closely related to epilepsy, but that it is not yet proved to be the 

EuaUc« Smith, Wilka, and othvi's have recorded instances in the utme funjlj in which one 
child Buffered from Inrytigisrans striduluH and inotber from genfr»l eonvulHiooB, and in 
child attacks of Imyngisniua Htridulua alioi-natod with genera] coiivnlaiona or waa asaocialed with 
them. As alieaJy staled, hiwever, mcli an pi]wriei»;e ia the eicfjitiiiN niid not the rule. 



11. CONGENITAL INFANTILE STRIDOR. 

Infantile Laryngeal Spasm— Congenital Laryngeal Stridor— 
Respiratory Croaking in Babies. 

Under these varying names is descriljed a peculiar stridor, developing a,t8l 
immediately after birth, persisting for the first year or two of life and then 
gradually disappearing. 

Tlie condition is not really rare, though little reference has been made to it 
in literature until recent years. 

The noise is a kind of croak, usually attending inspiration only, but some- 
times present with expiration also. 

In the common form inspiration begins with a croaking noise ; expiration is 
accompanied by a short croak if the inspiratory croak be loud, but at other times 
is noiseless. 

The croaking varies in character, being at times deep and growling, at other 

« high-pitched, clear, and squeaking. It also varies in loudness at differeDt 
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timeSy and there may be periods of complete intermission. It is often absent 
when the child is breathing quietly and also during sleep, but it reappears at 
once if the respiration be accelerated or deepened, and is easily brought on by 
exertion or excitement. 

The cry and cough are clear and natural. 

The obstruction that exists to the entrance of the air into the chest is shown 
by the inspiratory retraction of the lower ribs and of the intercostal spaces and soft 
parts of the chest. The amount of retraction varies directly with the amount of 
stridor, i.e,, with the noise made ; it is rarely absent entirely, even at the times 
when the stridor is absent. 

If the stridor be pronounced and long-continued, the shape of the chest may 
become altered, as with rickets. 

There is rarely any amount of cyanosis unless the stridor be extreme, but 
attacks of an almost suffocative character have been described as coming on 
suddenly, especially after sleep. 

The stridor is, as a rule, observed immediately after birth, but sometimes 
does not become pronounced enough to attract much attention for a few days. 
If not present during the first two weeks it rarely develops later. 

Except for the stridor and for any effect that the inspiratory obstruction may 
directly produce upon the shape of the chest, the child is usually well nourished 
and in good health. 

The stridor cannot be connected with any constitutional defect. The associa- 
tion with rickets, syphilis, or anaemia is accidental only, but these conditions 
would increase the tendency, which the obstruction naturally creates, to bronchitis 
or collapse of the lung. 

In most cases the children appear to be little inconvenienced by the stridor, 
and continue in good health throughout. 

The stridor observed at or soon after birth may continue to increase in loud- 
ness for the first two weeks, owing probably to the increased vigour of 
breathing as the child grows stronger. It may then continue more or less 
unchanged until the ninth or tenth mouth, and then gradually subside, until 
by the end of the second year it has entirely disappeared, or at the most 
is only occasionally present, being brought on by some excitement, exertion, 
or cold. 

The prognosis is favourable in all ordinary cases. The affection gradually 
subsides without in any way prejudicing the health, until it disappears, as stated, 
by the end of the second year or earlier. 

Where the obstruction is considerable, especially if the child be in bad health 
or the subject of syphilis or rickets, sundry complications may arise and thus 
carry the child off, but in the absence of such complications there is little or no 
risk to life. 

DIAGNOSIS is easy, for the croaking is unlike any other form of stridor. 
It differs from laryngismus stridulus in that it is congenital ; from laryngitis in 
the clearness of the voice and cry. 

The symptoms resemble most closely those of abductor paralysis ; thus there 
is the same inspiratory obstruction and stridor, while expiration is as a rule 
unimpeded, and the voice remains clear and imaffected ; but it differs from 
abductor paralysis in that recovery is complete. 

Most writers on the subject refer the symptoms to laryngeal spasm, and yet 
distinguish it from laryngismus stridulus. But such prolonged, recurrent, and in 
some cases constant spasm is practically imknown in that affection, and so 
renders some other explanation more probable. Thus it has been referred to wx 
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uudiie laiity of the parts about the glottia, which ivre thus likely to get sucked 
in and over the glottis during inspirutiou, 

The exact nature of the condition can only be determined by laryngoaocpical 
examination or by po»t-mortem evidence. 

Laryngoscopic examination in infants is a difficult matter, but by 
pressing down the tuugue with the finger or a spatula, and pulling it forward, Dr- 
Sntherland ' was able to examine the larynx in six cases. When a good view 
of the vocal cords could be obtained, ihey were seen to be noruml and the 
approximation accurate. The following is a description of what was found, 
whioii is in exact accord with what was described by Dr. Lees. 

" The epiglottis was sharply folded upon itaelf, and the two lateral folds lay in 
close approximation and sometimes in contact. The aryteno-epiglottic folds were 
approximated so that the upper aperture of the larynx was reduced to a long 
narrow slit The folds bounlmg the aperture seemed quite flaccid, and flapped 
to and fro on reapiration The inspiratory coluom of 
air stnkjHg down on these folds drove them together, 
and on expiration they agaiii separated. In one case 
in ^^h1ch theri. was a purnng stridor the coarse vibra- 
t juB of the folds oould be distinctly aeon," 

Mr Berry haa recently liod a L-sse ander his care iu a fmula 
I of 13 months old. 

1 1 e mother notiaed the oroak at birth. It had contmued 
! the same being honeier, vone if the child bad a oold. 
1 i uliild liad been under k\ eral dcwtora, and a severe operation 
Imd bcel suggested but the child a[)[iearing otherwiso well, it was 
deebned \y the larentfl The interest lies in the laryngogoopio 
uxaminatioD which naa made bv Mr. B«ny, uiuier cklonfonn. 
The epiglottiHwas tlien found to be lying over the glottis Uterell; 
folded, its aides being curled over so that the left overlapped Oie 
right, and initoad of the Donaal oiieniDg of the riottiB two »ii«ll 
oi>eliiugi only were seen, a email anterior cMnk and a Ittrga 
posterior opeuing. When the epiglottis was lifted with the fingu 
the inspiratory crosk ceased, and returned again as soon aa tile 
ejiiglotUa was drop[ied, 

Post-mortem evidence is hitherto scanty, for 

these children do not often die. The condition after 

three cases, by Lees, = ticf-liinri.^iiirl A'.ii-int.-' 




FiftlB 
Dugram of the glottis as 
seen with the loivnga- 
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is folded and leaves 
only the two s[iacea, 
shaded dark, througli 
which air could enter 
the larynx. 

death has been recorded 
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Turner ^ haye produced a closely similar condition in dead infants experimentally 
(fig. 21). 

The causation of infantile stridor may now be considered as conclusively 
demonstrated. 

Treatment. — Treatment is not required in most cases, for beyond the 
croaking, which seems to cause the child no inconvenience, there are rarely any 
symptoms, and in a few months the child is well. 

Care, however, should be taken, especially in weakly children, that they do 
not get cold, which by fastening on the lai-ynx or limgs would introduce com- 
plications and involve special risks. 

In the rare cases in which the obstruction is severe, and suffocation seems 
to threaten, iutul>ation would appear to be a more rational procedure than 
tracheotomy, but I do not know of any instance in which either the one or 
the other has been found necessary and performed. 




12. ABDUCTOR PARALYSIS. 
And other Conditions causing Median Position of the Vocal Cords. 

If the movements of the vocal cords be observed, it is found that, on deep 
inspiration, they are strongly abducted so as to open the 
glottis to its widest extent, while, on phonation, they are as 
strongly adducted until they all but meet in the middle line. 
Both of these positions are due to the active contniction of 
the appropriate group of muscles. 

If the larynx be examined when all the muscles are 
paralysed, all movements are absent, and the cords are 
found in a middle position between the two extremes. 
This, being the position in which the cords are found in 
the dead body, has been called the cadaveric position. It 
represents the position of equilibrium or rest. 

If one of these groups of muscles be paralysed, the corre- 
sponding cord will not be able to move in that direction 
beyond the cadaveric position, but, if the paralysis continue, 
the antagonist muscles, being unopposed, will draw the 
cords in their own direction, producing what may be fairly 
called paralytic deformity, and it is even probable that these 
muscles may actually contract, as they do under similar 
conditions in the extremities. If the adductors are para- 
lysed, the cord is foimd in the cadaveric position or a little 
outside it. Such a lesion is attended with loss of voice if it 
be bilateral, but with no symptoms at all if it be imilateral 
only. 

The result is very different when the alxiuctor is para- 
lysed. The first effect of alxiuctor paralysis would be that 
the cord would assume the cadaveric position, and that the 
respiratory dilatation would be lost. Very quickly, however, 
the corresponding cord is, by the imopposed action of the 
adductors, drawn to the middle line and fixed there. If this 
happened on one side only, there might be no symptoms at 
all, for phonation would not suffer, and dyspnoea if it arose 
at all would be experienced slightly only on exertion. If, 

* BriU Med, Jour., Dec. 1, 1900. 
5 



Fig. 23. 

Diagram showing the 
lK>sitioii of the vocal 
cords on oixlinary 
inspiration and on 
deep inspiration 
(dotted line). The 
former is also 
approximately the 
cada IV rie j^aV ion. 




Fig. 24. 

DiagTiim sliowiug the 
j)08iti(>n of the vocal 
cords in abductor 
])aralysis, the con- 
tinuous line on in- 
spiration, the dotted 
line on expiration. 

however, the affec- 
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tion were bilateral, severe respiratory difficulty would ueceBsarily arise at once, 
for the vocal cords, beiug ou both sides tix<?d in the middle line, nothing but a 
narrow chink would \ie left between them through which the air could paes, and 
the ueceasary result would be great dyspntca. 

The symptoms are peculiar and characteristic. The dyspncea is extreme 
and almost entirely iuspiratorj'. Inspiration is, indeed, attended with a long- 
drawn whistling or crowing sound, which may be often heard some distance off. 
Expiration, ou the other liaud, is comparatively free. If the cords be watched it 
is seet) that the narrow chink between them is still further diminished on inspira- 
tion, as if the air forced them closer together, while on expiration they are 
separated somewhat, so that the air passes out without much ditliculty. The 
voice is maintained, and, on plioiiation, the cords become tense, just as under 
normal conditions. Over the chest the vesicular murmur is drowned by the 
stridor. In the absence of complications there are no physical signs in the chest, 
no cough, no expectoration, ttnd no fever. Cyanosis may be present, but its 
degree will depend upon the amount of obstruction. Owing to the al«ence of 
symptoms at first, the early stages have been but rarely observed. In the few 
cases recorded,^ tlio sequence of events has been that already described, i.e., the 
cords at first assumed the cadaveric position, but soon were drawn by the un- 
opposed action of tlio adductors into the middle line. How long the interval 
usually is between these two stages is not known, but it may, apparently, W 
very short. In two cases a further stage still has been observed, where the 
cords, after having been some time in approximation, passed again, as the 
paralysis increased, into the cadaveric position. Contracture, t.e., permanent 
shortening, though very probable, has not yet been actually demonstrated to 
occur, 

The dyspnoea is liable to sudden exacerbations, the paroxysms Ijeing brought 
on by exertion, mental excitement, or, accidentally, by some secretion which 
cannot be readily expelled. 

This peculiar association of symptoms, viz., severe inspiratory dyspnoea, 
with complete retention of voice, is charucteristic, and pathognomonic, 
not indeed of abductor paralysis only, but of that position of the cords to 
which adductor paralysis leads. This position may be the result of other 
lesions. 

The conditions under which the cords may be broujfht into approximation 
to each other, and there fised, may be arranged in two groups— the one neuro- 
muscular, depending upon changes in the abductor muscles or tlie nerve-supply 
to them ; the other mechanical and independent of either muscles or nerves — for 
example, the arytenoid cartilages may be fised in close a])proximatiou by the 
contraction of a scar appropriately placed, or by changes in the joint or round 
it, similar to those which would produce a etilF joint elsewhere. 

The possible causes to which the condition of tlie larynx under consideration 
may be due are then as follows : — 



z. 



I. Mechanical, a. ricalridal. 

h. arthritic or peri-arthritie, from 
i. extra-arli'-.ular bands, 
ii. intra^riicttiar adheei'otis, 
iii. diiloeatian, or otfier injury, 
iv. disuse ; 



Btrl. kUii. Woch., 1871!. Noa. 20, 21 ; 1873, No. 7. (Feilb), do., 1874, No, 4 
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II. Neuro-muscular. -■. myojialhir, 
d. neuroiialhic, 

i. wntrat, in cord or lirain, 
ii. jieriplieral, in trunk or nerve enditig», 

a. CicatricicU. — A case of this kind is recorded by Sidlo,' in which a scar 
Wits found exteuding across the posterior wall of the larynx, drawing the ary- 
tenoids together and fixing them in that poaition. Su(;h a scar would be 
extremely ditlicult, if not iuiposaible, to diagnose during life by the laryngoscope. 

b. Arthritic and peri-arthritic— The joints may be fixed either by 
adLesionB within or by fibrous bands around.' Primary synovitis of the ary- 
tenoid joint is a possible lesion, but must be very rare ; it has been described 
an due to rheumatism, gout, or even catarrh.^ 

In tlie majority of cases the changes in or around the joint are the result of 
inflammatory processes near it, especially if associated with perichondritis, but in 
most cases the periclioadritis must be one that admits of ctcatrizatiou, and cases 
of this kind are hardly ever mot with except in tho course of syphilis and perhaps 
after typhoid fever. 

Mere infiltration aromid, even when as extreme as it sometimes seems in 
syphilis or tubercle, is rarely sufficient to fix, though it may somewhat limit, tho 
movement of the joint. Kidd^ records an Instance which followed tubercular 
infiltration, and Watson Williams one that followed diphtheria. 

Where the joint has been long fixed as the result of paralysis or disease in 
the neighbourhood, the stiffness which has ensued has been referred to disuse/' 
The moat interesting cases of this kind occur in young children after tracheotomy. 

Lastly, a few cases have been attributed to injury, and Semon has recorded a 
case of dislocation in which it was present.'' 

C. Myopathic. — The myopathic form is very rare. A case was described in 
1860 by Hughlings Jackaon and Morell Mackenzie, and another by Riegel in 
1873. This form has been attributed to cold, to over-exertion, to iujury, to 
syphilitic affections of the muscle (probably gummatous), and to pressure. It 
is evident that the diagnosis of this form is attended with the greatest diffi- 
culties, and some of the myopathic cases may, as Gowera suggests, he, after all. 
of central origin. Even when the niiiacle is primarily at fault it may be still 
a question whether the lesion is one of the muscle fibres or of tho nerve endings, 
as in a case of this kind attributed to lead poisoning, 

d. Neuropathic. — It is about the neuropathic form that the interest centres 
on account of the difficulty of explaiuuig its development satisfactorily. 

if tlip Rpcurrent nerve jiroduces oloaurB of the glottis, that is, addactor 
' ' be nerye learea the glottis in the eaduveric poaition. Many 
e found associated with jiressurc on tbe Recurrent laiyngml 
ntjTVB. Now, although irritation of the EecurrBnt produces a\>as,m of the dottia,' the condition 
WB are dealing with catinot be adductor spasm because a( its gradual development and long 
petsiatence. The qnestiou then oriiies — How is it that partial [laralfsis of the Rtworrent produoea 
parelysi* of tlie abductor only ! Many suggeatious hare bevu offered in expUnatton. 

1. That the abductors are supplied by the Reuiurent only, wfule the adduotoni receive a 
nipplj as well from the Su[icrioT Laryngeal. This theory is not supported by anatomical obser- 
vations (Exuls). 

' Witm med. Ifoc/i., isrs, No, 2fi. ' Semon, St. Tlioauu' Hoap. Rep., 1883, p. 107. 

=■ Morell Mackenzie, Ive. tU. * Lanntl, 29th March ISPO. 

• Solis Cohen, Av\er. Joum. of Utd. Sc, I883-8i. 
« M. T. atut O., 1880. 

' Penzold, D. Arch. /. kliii, Med., xv. 604, records a case in which pressure ever a iniitra 
]ir«duced approximation of cords and dyspnixa, 1. 1. ', adductor Bi)asm. 
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■2. That the abductors auffer mast in {isrBlysiB, ju^t an in s. jaraljwd limb the abductors aiid 
cxUiisors siifTer more than the adductoi's and fl«x(ira. This is, however, but a (louhtfnl aualogj 
aoii DO eipUnatioD (RoBenbach). 

S. That the abductor Bbrea are external in the uerve, and therefore buITbi- first. Tbis theory 
is also □iisupported by facta. 

4. That ttie tone of the abduetor depends ujioii reflen action Ibrougli the R«urreiil, and that 
thie reflex is the Grat to sulTer. This is mere speculation (Zederbaum). 

5. That as there are five adductors and only one abductor, the same amount of interference 
in the nerve supply night produce much loss of jxiwer in the single abductor and but little 
ill tlie group of adductors (Miiller. Bichftt). 

6. That there is a difference in the auatonucal structure of the two sets of muscles, the 
abductom corresponding with the red muscles of Krause and being supplied with longer and 
more delicate nerves and fewer end plates, white the adductora are pale muscles and have 
shorter, thicker, and more abundant nen'es, as well as more numerous end jilates (Simanowaki). 

These statements are coofinoed by two setsofobservationa. 
■ 1, The effect of ether, which has a differential effect ujiou the laryngeal muscles (Hooper). 

2. The effects of freezing tlie recurrent laryngeal nerve, which show that the abductors die 
before the adductors ( Frankel and Gad). 

It ia probable that there in also siniilar differentiation in the nerve centres (Semon), seeing 
that ia bulbar affections the abductor-nuclei succumb before the adductor. 

Even here the difBculties do not end, for abductor [>araly>tis is generally bilateral, whereas 
one recurrent only often apjiears to be involved. 

In most cases of bilateral abductor paralysis we must assume, however, either a central lesion, 
or that both nerves are involved. However this may be, a few cases are recorded in which 
bilateral jajalysis has occurred with a lesion affecting only one nerve (Whiphani, Baumler, John- 
son and Sommerbrodt).' This can only he explain^, as Johnson suggests, as the result uf a 
csntripetal irritation acting on the nerve centre. Cases of abductor paralysis due to cerebral 
leaionn are recorded by MBckenzie,'' Peiizoldt,' and Semou * ; but the evidence in some of them ' 
does not seem very strong, though the experiments of Semon and Horsley ' show that cortical 
stimulation near the a|ieech centre will [iroduce a liilateral adduction of the vocal cords. 

jCtiolosy. — Of the Detiromusciilar forma the cause in moet cases is quite 
obscure. Sometimes there ia aoma obvious source of pressure on the recurrent 
nerve either in the mediastiuum, tu the result of thoracic aneuiyam, enlarged 
gjcmds, or new growth,^ or in the ueck, as witlt goitre, enlarged glands, or 
malignant diaease of tlie (eeophagus or the thyroid. The paraljaia ia then usually 
unilateral, though, aa stated, it may be sometimea bilateral. When unilateral it 
may be eaaijy overlooked, for it would produce no symptoms, and Semon " lielieves 
that it is a much more common atTection than is uauatly Euppoaed. 

The bilateral affection has been met with after diphtheria, erysipelas, 
catarrhal laryngitis and lead-poiaoning. Some of these may be nervous and 
some muscular in origin. It occurs also in the course of bulbar lesioua, and in 
the later stages of locomotor ataxy. It is described also in hysteria, and it is 
[K>saible that some of the cases described as long-contintied spasm may really be 
hyat^rical abductor paralj-aia. 

Abductor paralysis is nearly twice as frequent in males as in femalea. The 
great majority of recorded coses have occurred iu aitults, but a small and very 
interesting group of cases ia met with in children after tracheotomy. In them, 
probably as the result of diause, the abductors do not attempt to act ou inspira- 
tion, and the glottis remains closed, so that the tube cannot be dispensed with. 

In the case, recvutJy under my observation, of an infant who had had tracheotomy perfomied 
for a fish-bone in the tarynx, all that was necessary was the passage of a catheter through the 
glottis on one occasion for the respiration to become normal, and the tul* to be dispensed with. 

Duration and Course. — Except in hysterical cases and a very few 
others the condition is a permauent one, and recovery is out of the question, 

' Govt-n, Dii. of lfm\ Syiit.,ix,-26Z. ' Loe.cil. ' Deiit. Arch, f.klin. Med., iin.\\\. 
* CiiJi. Soe. Tram., xv, ' Traia. Royal i'oc., 1B90. 

' Bntunler records ft unique caMiu which the cause of pressure was a large pericardial eflbaion. 
'' Serl. ktin. ffocA., I88S, Nos, 40-'4e. 
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Tracheotomy haa to he [lerforineil sooner or later, and the tube worn for the real 
of life. Life is not, however, ueceBanrily shortened, and Gerhtirdt ' rectrds a case 
in which the tube waa worn tor twenty-eight yeara. 

Asaagn^'-' deacribra s esse iu w)iich the alTMtio!! developed during preniancy and required 
tracheoWmy, hut the jiatieiit made a. coniplele recovery after delivery. SoBworth stales that 
where abducU>r iiualyBis haa eoiitinued for more than nine months, return of mobility is im< 
pamib1«, but wlicre the conditionu develoji rajiidly r'nre may occur. Mackeoiie records a case hi 
which a ]iatieut wore a lube for tweiity-fiiur years, and died of anotlier diiiease. 

ThefollowiDgisan interesliiigcaso of mixed [latiilvBis and sjioam of the miwcles of the UtynK 
associated nith tpaaiu of tlie diaiihraem in ■ )iy«terica1 patient 

W.,aKMi3S, badbeenoutofhealchfor the twelvemonths following an attach at intluenia. 
She had ctiiefly auifered with palpitation of the heart, and latterly had some difficulty with her 
breathing, llie only fact of ungiortance in her previous liistory was that, at the age of S3, sho 
liad a oontraetiou of the muaetes of the nwk and throat, so that Hhe was nnabl« to ojieo her 
mouth. Some teetli were drawn, and she was fed for Home weeks by means of a tube inserted 
through tlie oiwning. She was a well-deve1o]ied, heal thy .looking woman, with nothing 
espeoially to note about lier, excqit that she was breathing in a Ulwured and hurried way. All 
her organs appeared to be healthy. 

The res|nrations numbered 36 in the minute, but during sleep they were qniet and slower. 
The movements of the chest Wei's i>eculiar; the diaphragm was ap]nrentjy almost hxed in 
tlie iuspiraUiry position, and did nut move at all with jitspirution ; the movements of respiration 
were entirely conducttd by the intercostal muscles, and were not unusually free ; a little 
wheezing was audible over the chest, but nothing more ; inspiration was noisy, but expiration 
easy. The noise was evidently laryngeal in origin. 

Examination with the laiyngoscope showed that the vocal cords, during inspiration, were in 
close anproiimatiou, leaving a very narrow chink between them. On expiration they se^iarated 
BomBwhat, but not so far as to assume the cadaveric [losition ; the roioe was slightly liuarse. but 
there was no laiyngitis. 

The movements of the soft [lalale and fauces were extreme during expiration, the t>aUte 
rising almost as higli as {HWaible during expiration, and sinking during inspiration. Altliougli 
there was a good deal of obstruction on inspiraljon there was no exoiiraioii of the larynx. 

Tlie condition remained unchanged for the next ten days, and then, on exaniination, it was 
found that, although the anterior part of the vocal cords came into approKimation as before, the 
arytenoids did not move. This suggested a loss of action in the aiytenoidei posticus ; hut on 
phonation the arytenoids approximated normally. 

The next day the movements of the diaphragm sod of the palale were normal, and so were 
the movemeuts of the larynx ; that is to say, the approzimatiou of the cords had iiotised off. 
But the movements of the cotds were still nncertaiti ; they sometimes receded normally as they 
should on inspiration ; at other times they wavered, as if uncertain what to do, and at times 
remained in varpng i>asitiDnB of partial abduction. 

A week lateral! the symptoms returned again, except tliat the movements of the palate 
were not so exaggerated as at the time of admission. 

Three days lal«r the symptoms had improved, and a week later I took the following note. 
" The diaphragm is moving naturally and so is the )ialate ; the voeal cords seem to be uncertain, 
moving coiiatantlj with oi^nary respirations, »u that in no two consecutive respirations do they 
occupy the same position, lu the morning before my visit the cords had been closely approxi- 
mated, but after the batterv was applied this passed off, and now the cords remain always 
some distance from the niiddle line. 

The interrupted oarrent was frequently applied both ti 
and each application caused improvement. Iu the oour 
passed off entirely, and the i«tiput was diaohaiged well. 

The curious admixture in this case of jiaralysia of one set of muscles and sjiosm of the other 
is remurkablr. 

Diagnosis. — The symptonia are very striking, viz., great inspiratory 
dyapncea with perfect retention of voice. .Such a peculiar combination of 
Inryngeiil syrapt«Dia points at once to the cause. Other combinations of 
aymptonia are similarly suggestive of other forms of laryngeal affection. 
Thus losd of voice aa well as of the power of coughing with or without dyspnosa 
indicate grave organic disease of the larynx ; loss of the power of coughing 

' Eiegel, JV, Syrf. S<k., 1877, p. 309, ' L'Union iltdk., 188D, 3Ut Mureh. 
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without loss of voice, paralysis of one vocal cord ; and loss of voice without loss of 
the power of coughing, unimportant adductor paralysia, probably hysterical. 

Treatment. — 'ITie moBt important part of the treatment connlsts in trache- 
otomy. As long ae the djBpncea continues the patient's life is in constant 
danger ; a little mucus or a slight laryn^tis suffices to produce the most urgent 
NymptomB or even death, so that tracheotomy becomes abeolutely necessary 
as a measure of precaution and should be performed a» soon as possible after 
the diagnosis has been made. After tracheotomy, strychnia and electricity are 
often found useful, or the general remedies suggested by the condition or pre- 
vious history of the patient may be employed. In hysterica] cases tracheotomy 
will hardly become necessary ; besides general treatment the larynx should be 
galvanised, and the cases in children which follow tracheotomy may be some- 
times cured rapidly by the passage of a catheter or probe, as in the case quoted. 

History. — In the way of history there is but little to record. The first 
case was described by Gerhardt in the year 1863. In 1876 Ziemssen knew of 
only nine published cases, but Oordon Hohnes in 1887 collected records of 
sixty. The chief advances made have been in the distinction between the 
neuromuscular and the mechanical group and the differentiation of the former 
into the central and peripheral forms. The first myopathic case was recorded 
by Mackenzie and Hughlings Jackson in 1866. Fur many of the recent 
advances we are indebted to Semon. 



13. PERICHONDRITIS, NECROSIS, AND CARIES 
OF CARTILAGE. 



In the uoighbourhood of chronic inflammatory lesic 
calcify, and, if ulceration subsequently reach cartilages 
gradual erosion nmy occur. 

When the inflammation is more active, tiud especially if there be deep 
ulceration, the perichondrium is likely to become involved and suppuration 
to take place beneath it. It thus becomes completely scj^arated from the 
cartilage, which necroses and lies as a dead mass in an abscess cavity, the 
walls of which are formed by the distended and thickened perichondriiun. 

The abscess sooner or later bursts either into the air-passages or into the 
surrounding tissues; the former result is the rule, but in the latter case air 
may pass with the pus, and emphysema, which may extend widely, be produced. 
The emphysematous tissues are not unlikely to suppurate and a diffuse 
phlegmonous inflammation be the result. 

When rupture has taken place a chronic discharging abscess will be left, 
which will continue as long as the dead cartilage or any portion of it remains. 
The necrosed cartilage is generally removed by gradual ^i si ntegratio!i, but it 
is occasionally discharged into the air-tubes en iiiafse. When so discharged 
it may be expectorated, but there is always the risk that it may become 
impacted and produce a dangerous or fatal paroxysm of dyspnoea, just as 
might occur with any other foreign body. 

When the dead cartilage has been completely removed in either of these wajfs 
the possibility of healing will depend upon the original disease, with which the 
necrosis has been associated, and so it comes that there is practically little pros- 
pect of cure, except in cases of syphilitic origin ; and even then healing will be 
att«ndod with so much cicatrization and contraction, that serious and permanent 
stenosis is likely to be produced. 
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It 18 stated^ that necrosis of the cartilages of the larynx and the air-tubes, like necrosis of 
bone, may sometimes be dry, t.r., attended with the production of little or no pus ; if so it must 
be eren still rarer than that very rare affection, dry necrosis of bone.^ 

The pathological processes are essentially the same in all parts of the air- 
passages, but they differ in gravity according to the part affected, and, as will be 
anticipated, their importance is greatest when the cartilages of the larynx are 
involved. 

I. IN THE LARYNX. — In the great majority of cases the perichon- 
dritis is secondary, t.<?., is the result of ulceration near the cartilages affected, 
the ulceration being due to the common causes, viz., tubercle, syphilis, and 
carcinoma. 

Bosworth, excluding tubercle and cancer, found in 33 cases of ])erichoudritis the causes 
to be as follows : — 



Idiopathic (no obvious cause) . 9 

Syphilis 9 

Ijphoid Fever . .11 



Diphtheria 1 

Traumatic 1 

Si)eciiic disease in neck . . 2 



Ulceration is, however, not a necessary antecedent, for perichondritis may 
occur in the infiltration stage of these affections, before any ulceration h&a 
occurred. 

The same may be said of the Specific Fevers. In some the perichondritis 
follows inflammation or ulceration in the larynx, secondary to destructive or 
suppurative inflammation in the pharynx, as in scarlet fever, small-pox and 
diphtheria. 

In others pharyngeal lesions are absent, and the perichondritis is not con- 
nected with any obvious primary lesion in the larynx. 

This occurs especially in typhoid fever, in the course of which necrosis of 
some of the cartilages of the larynx or of the epiglottis is not altogether rare. 

Liming ' collected 65 cases of perichondritis after typhoid fever and found the various 
cartilages affected in the following numbers : — 

Cricoid 22 



Aiytenoid 9 

Thyroid 2 



Cricoid and arytenoid . .14 

Cricoid and thyroid ... 5 
CVicoid, thyroid, and arytenoid . 3 

In other words, the cricoid alone or with others in 89 ; the arytenoid alone or with others in 
26; the thyroid alone or with others in 10. 

In typhoid fever this lesion is usually described as commencing as a 
perichondrial infiltration, w^hich is held to be of the same nature, to run the same 
course, and to break down in the same way as the infiltration in the intestines. 
Bacteriological investigation has recently thrown doubt upon the identity of the 
two processes, for, in many cases at any rate, the typhoid bacillus has not been 
discovered, but some other bacillus, commonly a streptococcus. 

It is possible that the perichondritis is not primary in the strict sense of the 
term, but is the result of previous ulceration near to the affected part. Laryn- 
geal ulceration is a much commoner lesion in the course of typhoid fever than is 
usually supposed. 

Thus Kanthack^ has shown that in fatal cases of typhoid fever ulcerations of some ]»art of the 
larynx are found in no less than 26 i)er cent Of all cases, i.e,, including the non-fatal cases, 
the frequency, as determined by laryngological examination, has been placed by Schrotter at 
30 i)er cent 

In other cases of typhoid, perichondritis and necrosis have been observed to 
occur without marked infiltration. This form has been regarded as a kind of 

* Schrotter, fVien. imed, Woch,, 1888, Nos. 2 and 3, ' Holmishead, Lancet, 1888, i. lli^ 

' Arch,/, kl. Chir,, xxx. p. 225. * ^7. Barthol. Hosp, Kep,, 1896. 
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decubitus, aud referred to preasuro of the laryngeal cartilages against tLe spiue in 
feeble pationte who have been lying long upou their backs in bed. 

Sioiikr necrosis (dei^bitiii-neerogis of Dittrich) has been recorded in pro- 
tracted casea of small-pox and in glanders (Eve). I have met with a similar 
condition myself in a caae ot chronic renal diaeane. 

In all the foregoing forms the perichondritis is usually deseribed att 

Whether perichondritis is ever primary, i.e., whether it ever ariaeB ns an 
idiopathic affection, independently of any of the causes mentioned, ia a i|ueatiou 
which has led to much discussion. Some authorities, like Heinse, deny it 
altogether; More II Mackenzie observed it in the course of catarrhal laryngitis; 
Zlemssen also records two cases ; and a few have been recorded recently. The 
difficulty is chiefly one of diagnosis, for it is often impossible to be sure during life 
that all the uaiiaes mentioned have been positively excluded, and many a case 
which has been diagnosed as primary periuhuudritis proves subsequently to be 
secondary. 

Inflammation need not necessarily proceed to suppuration, but may cause 
chronic changes resulting in cicatricial lesions ; these almost invariably spread to 
the neighbouring joint, where adhesions are produced which may limit movement 
or even fix the joint entirely. 

Where the arytenoid and crico-aryteuoid joints are involved the cords often 
asaiuue a position of close approximation. The cases thus come to resemble 
abductor-paralysis, from which it may be very difficult sometimes to distinguish 
them. 

Perichoudritia, aa already etoted, ia usually found in cotiucctiou with tubercle, 
syphilis, or cancer. 

Of 44 casta aiiftlj'sed by Morell Jlsokeniie, tuberouUr diseaw! was present in 19, caucer in 10, 
Rjpbiliii m 6, typhoid fei*er in 4, chroiiia Uryugitia in 2, Knd 3 c&ses were thought to be 
primary. R«tslag fouud tubercle in 10 cues out oC 20, but of tli» nat uo le^ than S were due 



frequently a 



The frequency with which the different laryngeal cartilages are affected does 
not seem to have been exactly determined yet. 

Ill Relslag'a' 20 ouieii the cricoid wils affected in 11, the thyroid in 3, the cricoid aud 
spiglottia in 3, tlie cricoid nud arytenoid iu 1, and the thyroid and arytenoid iu 1. My cwn 

„l. ^-jj, would have led me Ia tliink with Schrotler. that the aiytenoid was much mow 

f attacked than these lignres ehow. OF S3 casea mjUeoted by Boaworth, the cricoid 
ved in 23, the thyroid in 3, the arytenoid in 4, the cricoid and thyroid in 1, aud all 
me cartilagea together in 2. 

Sjrmptoms. — The symptoms of perichondritis arc not ciiaracteristic. We 
should expect that the inflammation would cause local pain and tenderness, and 
the swelling produce dyapnma ; these are the common symptoms, but they may 
sometimes be absent, and, when present, may be due to other causes, so that 
they are not conclusive. The laryngoscope provides the only means of positive 
diagnosis, and even this is not alnays adequate. 

When perichondritis develops in the course of chronic laryngeal disease, 
its access is often indicated by the development of local pain and tenderness 
which had not been present previously, by fresh swelling in the seat of 
one of the cartilages, and, when the abscess has burst, by a 
the amount of laryngeal discharge. 

> men. Win. Jl'oc/i., 1888, ii. •^!: 
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Pronounced dyspnoea is not a necessary symptom, but an accident, and the 
result of various causes. It may be due : — 

1. To the inflammatory swelling, t>., to the abscess itself and the oedema 
round it. 

If so it will be relieved at once when the abscess bursts or is incised. The 
reason that the signs of abscess are not usually more marked is that the 
majority of the cases occur in the course of ulceration, so that the discharge 
takes place quite early through the base of the ulcer, and little tension is 
developed. 

2. To immobility and fixation of one or both cords in the middle line. 

This may be produced by the defective action of the abductors (postici) owing 
to their loss of insertion into the cartilages, the cricoid on the one hand and the 
arytenoid on the other, but it may be also the result of chronic inflammation in, 
or more conunonly round, the crico-aryteuoid joints, which have thus l>ecome fixed 
in a position of adduction. 

3. Where the necrosis is extreme the larynx may so far lose its stifiness as 
to collapse. This is a rare occurrence ^ ; and it is certainly remarkable how extreme 
the destruction of cartilage may be without collapse occurring, the air-passages 
being kept patent by the brawny inflammatory induration which in such an 
advanced case surrounds the necrosed cartilages. 

Thus in a case of laryngeal caucer which I have recorded,^ the only cartilage left was a piece 
of the thyroid about the size of a Horin, and yet the i>atient died of exhaustion and not of 
suffocation, and indeed suffered little from dyspnoea throughout. 

4. To stenosis resulting from cicatricial contraction. 

As stated, this is practically not met with except in syphilitic cases of long 
duration. 

5. When the dyspnoea occurs in a paroxysm it may l>e due to some sudden 
inflammatory oedema, or to the detachment and impaction of the necrosed carti- 
lage, the first being by far the commoner cause. 

Diagnosis. — The diagnosis of the affection usually presents few difficulties, 
the swelling visible with the laryngoscope, the history of the case, and the 
symptoms present are usually sufficient. It is, however, by no means so easy 
to determine the cause. This difficulty is greatest in the case of cancer. 
Extreme infiltration of the cricoid, th}Toid, and neighbouring tissues, with the 
occurrence of haemorrhage from the larynx, is strongly in favour of cancer, 
but neither of these symptoms is conclusive. 

Prognosis. — The prognosis is always gloomy, for though it is true that 
perichondritis rarely kills, except where tracheotomy has been too long deferred 
or pneumonia has resulted from the passage of some of the secretions into the 
larynx, still it is very unlikely to get well. 

As long as any part of the necrosed cartilage remains in the larynx, the 
discharge will be a constant source of distress. Even if the dead cartilage be 
got rid of, the original disease has still to be reckoned with, and this in itself 
is in most cases incurable. 

If not of itself fatal, perichondritis may greatly accelerate the course of the 
original disease and add to the misery of the patient. 

Practically the only chance of healing is in the syphilitic cases, and even 
then serious stenosis will probably be left which will necessitate tracheotomy 
and the wearing of a cannula for the rest of life. 

Treatment. — It will be necessary of course to treat the general condition 
of the patient as well as the local disease, if there be one, to which tb^ 

1 Cf. Friinkel, CtrhlLf, Laryngl, iv. 103. ^ Trails, Path, Soe., 1887. 
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2. Tlmt the abductors sufler moat in pauljais, just as in a [nralysed limb the abductors aiiil 
extfUBors sufTrr mom than the adductors and tlvioi's. This ja, however, but u doubtful analogy 
and no explBDation (RoBenbocb). 

S, Tliat the abductor fibrea are external in the nerve, and thererore snll'er lirat. TIjia theory 
iH also unHupportfd by facts. 

i. That tlie tone of the alxiiictor depends iijwn reflei action through the Recurrent, and that 
Uik reflex is the lirat to suKer. This is mere apeculatiou (2WerhBuni). 

5. That as there are Ave adductors and ooly ods abductor, the same amount of interference 
ijl the nerve supply might produce much loas of power in the single abductor anil but little 
in the group of odanctors (Miiller. Bichat). 

e. That there is a ditfereiice in the suatomical structure of the two seta o( muHulea, the 
abductom corresiionding with Che red muscles of Krause and being supplied with longer and 
more delicate uervcit and fewer end iilates, while the adductors are uale muscles and have 
shorter, thicker, and more abundant nerves, aa well as more numerous end plates (Simanowski). 

These statements are confirmed by two seta of observations. 
' 1, The effect of ether, which has a diflereatial effect upon the laryngeal muscles (Hooper). 

2. The eOects of freezing the recurrent laryngeal nerve, which show that the abductors die 
before the adductors (Fritnkel and Gad). 

It is probable that there is also similar differentia tion in the nerve centres (Semon), seeing 
that in bulbar affections the abductor-uuclei suociimb befare the adductor. 

Even here the difficulties do not end, for abductor jxiralysis is generally bilateral, whereas 
one recurrent only often ap^ieors to be involved. 

In moat cases of bilateral abductor mralysia we must assume, however, either a central lesion, 
or that both nerves are involved. However thia may be, a few coaes are recorded in which 
bilateral pUTJysiB has occurred with a leaion affecting only one nerve [Whipham, ftinmler, John- 
son and Sommerbrodt], ' This can only be explained, as Johnson suggests, as the result of a 
centiipetal irritation acting on the nerve centre. Cases of abductor jiaralyaiB due to cerebral 
lesionii are recorded by Mookenzic,^ Penzoldt," and Semon * ; but tlie evidence iu some of them ' 
does not seem very strong, though the experimenla of Semon and Horsley' show that cortical 
stimulation near the s|ieecn centi'e will ]>roducc a bilateral adduction of the vocal cords. 

JEiiologf.'-Ot the neurorauBcular forme the cause in most cases is quite 
obscure. Sometimes there in Home obvious source of pressure on the recurrent 
nerve either in the mediastiniun, as the result of thoracic nneuiysni, enlarged 
glands, or new growth," or in the neck, aa with goitre, enlarged glauds, or 
malignant disease of the cesophagua or the thyroid. Tlie paralysis is then usually 
unilateral, though, as stated, it may he sometimes bilateral. When iniilateral it 
may be easily overlooked, for it would produce no symptoms, and Semou " beUevea 
that it is a. much more common a&ection than is tisuaUy supposed. 

The hilateral afiectioii has been met with after diphtheria, erysipelas, 
catarrhal laryngitis and lead- poisoning. Some of these may be nervous and 
some muscular in origin. It occure also in the course of bulbar lesions, and iu 
the later stages of locomotor ataxy. It is described also in hysteria, and it is 
iwssible that some of the cases described as long-continued spasm may really be 
hysterical abductor paralysis. 

Abductor paralysis is nearly twice aa frequent in males as in females. The 
great majority of recorded ca-ses have occurred in adults, but a small atid very 
interesting group of cases is mot with in childreu after tracheotomy, In them, 
probably as the result of disuse, the abductors do not attempt to act ou inspira- 
tion, and the glottis remains closed, so that the tube canuot be dispensed with. 

Iu the ease, recently under my observation, of an infant who had bad tracheotomy performed 
for a fish-bone iit the larynx, all that ivas necessary was the [tassage of a catheter uirough the 
glottis on one oecusion for the respiration to become normal, and the tube to be dbl>ensed with. 

Duration and Course. ^Except in hysterical cases aud a very few 
others the conditiou is a permanent one, aud recovery is out of the question. 

' Govfn. Dit. 0/ if<n: .Sysl., a. 2eS. ' Loe.dt. » Deut. Anh. /. ktin. MeJ. , :du. III. 
' Clin. Sm. Trtaa,, xv. ' Traiu. Royal Sor., 18B0. 

" Kiumler records a unique cose in which the cause of pressure was a large pericardial effUsion. 
■' Bert. kliH. IVodt., 1883, Nm, 40'*4B. 
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Tracheotomy- baa to he jjerformed aoouer or later, and the tube worn tor tlie rest 
of life. Life is not, however, necessftrily shortened, und Gerhardt ' records a caae 
ill which the tube was worn for twenty-eight years. 

AssHguto^ (Icacriben • coae in whicli the affection developed dnring |>reBiiani:y and requirHl 
tnwheoUimy, but tlie jatient made a comjilete recoTery Bftor delivery. Bosworlli atales that 
wliere nbdnctor i«r&lTsis has continaed for more tiiui iiiup months, return of moljility is im- 
powible, but where the cunditioiu develo]i rapidly cure may occur. Miwkenzie records a vinf in 
which a patient wore a tube for tweiity-fjiur yeara, and diea of another disewe. 

The following in an interesting; cute of mixed [Aralysii and siiasiii of the muscleaof the larynx 
associated with s]«sm of the diaiihtaem in a ]ij>sterical patient 

W. , sc0] 38, had lieen oat or health for the twelre months followinR an atttck of inSaenza. 
She had chiefly suffered with palpitatiou of the heart, and latWrly had some difficulty with her 
hreathing. The only fact of imi»rtance in her previous histoiy wag that, at the age of 23, she 
had a contracCioQ of the muscles of the neck and throat, so that she was unable to open her 
mouth. Some teeth were drawn, and she was fed for soiue weeks by means at a tube inserted 
through the o)>eniDg. She was a well -developed, healthy -looking woman, with nothing 
especially to note about her, except that she was breathing in a laboured and hurried way. Alt 
her organs appeared to be healthy, 

The respirations numbered 38 in the minute, but during sleep they ware quiet and slower. 
The movements of the cheet were jiecnliar ; tlie diaphragm was apparently almost fixed in 
the inapiratoiy position, and did not move at all with inspiration ; the movements of respiration 
were entirely conducted by ths intercostal mnscles, and were not unuauiJly free ; a little 
wheezing was audible over the chest, bat nothing more ; inspiration was noisy, but expiration 
easy. The noise was evidently laiyngeal in origin. 

Examination with the laiyngoaeuiM showed that the vocal cords, during inspiration, were in 
close approximation, leaving a very narrow chink between them. On expiration they separated 
somewhat, but not so far as to assume the cadaveric position ; the voice was slightly lioaise, but 
there was no laryngitis. 

Tlie movements of the soft [lalato and fauces were extreme during expiration, the jialale 
rising ahnost as high OS possible during expiration, and sinking during inspiration. Although 
there was a good deal of ubstntction on inspiration there was no excursioD of the laiynx. 

The condition remained unchanged fur the next ten da^, and then, on examination, it was 
found that, although tlie anterior part of the vocal cords came into a]iprO(imaEion as befura, the 
orytenoids did not move. This suggested a loss of action in the arytenoidei posticus ; but on 
phonation the arytenoids approximated uoinimlly. 

The next day the movements of the diaphragm and of the palate wore normal, aud so were 
the movements of the larynx ; tlist is to say, the approximation of the cords hod iiassed off. 
But the movements of the coids were still unceitain ; they sometimes receded normally as they 
should on inspiration ; at other times they wavei«d, as if uncertain what to do, and at times 
remained in varying (msitions of partial abduction. 

A week later all the symptoms returned again, exoept that the movements of the palate 
were not so exaggerated as at tlie time of admission. 

Three days Uter the symptoms luwi improved, and a Wfek later I took the following note. 
" The diaphragm is moving naturally and so is the palate ; the vocal cords seem to be uncertain, 
moving constantly with ordinary respirations, so that in no two consecutive respirations do they 
occupy tlie same position. In the morning before my visit the cords had been clonBly approii- 
matea, but after the batterv was applied this [lassed olf, aud now the cords remain always 
some distance from the middle line." 

The interrupted current was frequently applied lioth to the abdomen and also to the throat, 
and each application caiued improvement. In the course of some weeks ail the symptoms 
liasaed olf entirely, and the [latient was discharged well. 

The curious admixture in this case of j<aralysis of one set of muscles and spasm of the other 
is remarkable. 

Diagnosis. — The symptoms arc very striking, viz., great inspiratory 
dyspnoea, with perfect retention uf voice. Such a. peculiar combination of 
laryngeal Bymptoms points at once to the cause. Uther combiiiBtiotia of 
symptoms are similarly aiiggestive of other forms of larjnigeal atl'eotion. 
Thus loss of voice as well as of the power of coughing with or without dyapnica 
indicate grave organic disease of the larynx; loss of the power of coughing 

I Kiegel, JV. i'jAi. Soc., 187?, p. 309. " L'Union Medic., 18S5, Slst March. 
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The Ijinpliatia glaiids otitaide tlie larytiz are rarely enlarged as the conse- 
qucDce of intrft'laryngeal tuliercle, uny more thun they ure iii syphilitic or in 
malignant disease of the larynx. 

If the cartilages are involved, acute perichondritis may be set up, and they 
necrose, but if not, they may, nevertheless, undergo other chronic degeuerative 
changes. Thiis they may Iwoome calcified or even, it is stated, oasifled, and in 
the cartilages so altered caries may occur. As a rule the cartilages escape unless 
the ulceration extends directly to them, but in some rare cases they may be 
affected before the ulceratiou reaches them. 

Chronic tubercular laryngitis may lead, like other forma of chronic laryngitis, 
to the formation of polypoid vegetations, composed of a soft connective tissue. 
Some of these are really tubercular and contain caseous nodules aud bacilli. 
They are somewhat rare, and are difficult to diagnose from simple papillomata, but 
papillary grow-ths on the posterior aspect of the larynx, e.g., in the intcr-aryteuoid 
region, are usually tubercular, while those on the anterior part are usually not. 

The seat of predilection of tubercular disease in the larynx is determined 
greatly by movement and exposure to infection. The favourite seats, in order of 
liability, are (1) the posterior part of the vocal cords, (21 the inter-arytenoid 
folds, (3) the laryngeal surface of the arytenoid cartilage, (4) far less frequently 
the epiglottis and ventricular bands, and lastly the sub-glottic region. 

Leb«rt gives the following statistics for 30 caaea of tuiiercular uieeration r — tlie vocsl cords 
were tOccted alone in 33 [ler cent, and with other ports of the laiyni in 3B per cent, more, tLe 
epiglottis alone in 13'6 per cent., and the aub-glottic rugion in 4'S per cent. InliUratiou 
existed alone without ulceration iu S'5 per cent. 

ITie ulceration in the kryns is iiBimlly the result of infection from the lung, 
and in this connection it is interesting to know, as Kidd has pointed out, that it 
is on the posterior surface of the larynx that, in ioggy weather, the fog-stained 
sputum is seen to lie. The superiicial erosions or catarrhal ulcers, if not 
themselves of tubercular origin, are, no doubt, the predisposing causes of the 
infection. 

The afl'ection is generally unsynimetrical, i.e., one side is affected either alono, 
or to a greater extent than the other ; but where both sides are involved it is 
usually the symmetrical or corresponding parta that are the seats of disease. 

Although all forma of tubercular lesiou may be met with in the same larynx, 
still each may exist alone. 

Swelling b often the most prominent feature in tubercular laryngitis, though 
it varies greatly in extent and position in different cases. It is not an oedema, 
but an infiltration. It differs from oidema in its pale reddish yellow colour and 
in its density, the section tieing firm and yielding but little serum. 

It may be widespread and involve all the parts about the glottis, but, in spite 
of this, rarely produces actual stenosis. 

When limited to the arytenoid region the swelling has a characteristic 
pyriform, conical, sugar-loaf shape. In the inter-arytenoid space it may be 
sufficient to interfere with the approximation of the cords. The false cords are 
often so much swollen as to overhang the true and hide them from view and to 
obliterate the ventricles of Morgagni. 

The epiglottis when infiltrated assumes a cylindrical turban-like shape. It is 
often no longer vortical, but projects backwards and is capable of but limited 
movement. The true cords exhibit little actual swelling, and though the 
microscope shows that they are infiltrated, definite tubercles are not 
them. 

Ulceration of the larynx is rare except in phthisis. 
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The; are usually Bolitary, but m&j be multiple, and even bj tlieir number 
cause obstruction to breittbing ; thej vaiy much in size, for though usually eniall, 
they are sometimes na large as a hazel nut, occasionally sessile, but usually more 
or less pedunculated ; of a pale rose or yellowisli red colour ; of slight consistency, 
especially towards their insertion, so that they are not infrequently broken oft' 
and coughed up ; their structure is that of young connective tissue, but their 
base is often caseous and contains bacilli. 

Gouguenheim records a case in which dyajmcpo wm (auned by t cauliflower growth ettending 
from the baae of the etiiglottia to the aiilecior Lnurlinn of the vocal colds. Traclieotomj became 
necessary, after which the growths were remoi'ed aud fouod to contAin hocilli. The growth 
recQired and was removed on several oocaaione, aud after a lime tlie tracheotomy tnoo waa 
dispenued with. No physical signa had developed in the chest up to the time of reuording. 

In the sub-glottic region tubercular lesions are much less frequent and 
important. There is as a rule but little inliltration, but if the cricoid be 
involved there may be so much awelliug as to cause considerable stenosis. The 
ulcers are superficial and follicular, lilce those in the trachea, to which in its 
lesions this region presents more reseniblauco than it docs to the larynx. 

The frequency of tubercular laryngitis in phthisis is very difficult to deter- 
mine except by poef-morlem eiamiuation ; for, in the first place, tubercular 
lesions may exist iu the larynx without any symptoms; secondly, lesions may 
ejiist and be recognised in the larynx which can only be proved to be tubercular 
by microscopical examination ; and lastly, the disease in the larput may so mask 
the physical signs in the chest as to cause n-cU-marked disease in the lungs to be 
missed. 

Hcinze eisinined 50 cuiuecutive fatal casH of phthisis, with the reealt of Ending only 
S in which tuhercle did iiol exist either in the laiyni or in the trachea or in both. 

In the laryui alone in 23. In both the larynx and trachea in 24. In the trachea alone 

In the larynx the ulcers were evidently tu'hercular in 39 cases and not evideutly tubercular 
in 8. 

In the trachea the ulcere were tubercular in IS aud not tubercular in 8, but in all theae 3 
there was tubercular ulceration also in the laiynx. 

Eiprossed us jjereentages — 

Tubercular ulcer was jiresent in the laryui alone in 40'B per cent. 

Tubercular ulcer was present in the larynx and trachea in 22'4 per cent, 

Tuberctdar ulcer of the larynx was associated with non-tubercular nicer of the trachea in 
IS'S per uent. 

Tubercular ulcBi of the trachea wais associated with non -tubercular ulcer of the larynx in 10 '3 
{ler cent. 

Ulceration (uon-nibercuUr) of larynx without nlcemtion of trachea was found in 4 '0 [ler cent. 

There waa no case of ulceration iu both trachea and larynx which was non-tulwrciilar iu 
both alilce, and also no cose of nou-tubercuUr ulceration of trachea without tubercular ulcera- 
tion of the larynx. 

The figures given by difierent observers vary greatly, but the ditFerences 
depend chiefly upon whether they arc derived from observations made by the 
laryngoscope during life or by post-mortem examination. 

Thua, out of 100 living lutients, Morell Mackenzie found tubercular laryngitis in 3S, and 
Heinze, out of a much larger number, in SO '6 per cent. dViV)- 

Ormerodp' out of 100 out.jiatients suffering from phthisis of the lungs, found the larynx 
healthy in 2S only. The arytenoid was all'ected alone in Ifl, and with other [>art« iu 14 more. 

It may be stated in general that of phthisical patients about 30 per cent. 
have some form of tubercular ulceration in the larynx, but not more than about 
12 per cent, have it in an active form at the time of death, 

St. Barth. Hot//. Squ, iviii. 49, 188l'. 
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Tracheotome' has to l>e perforiued sooner or later, and the tube worn for the rest 
of Hfe. Life ia not, however, necessarily shottened, and Gerhnrdt ' records a case 
in which the tube was worn for twonty-eight years. 

Assiign^' deacribes a j, ^. 

tracheotomy, but the Jinlient made a ooniiilote reoivsry after dalivery. 

where abdaotor [laralyBis has coutiuued for more than niue months, return of mubility in ini- 
imasible, but where the conditions develo]! r»]iidly cure mar occur, Mackenzie record a case iu 
which a jiatieiit wors a tube for twenty- Fyur years, and died of another disease. 

The Tollowing iaan in teres tioR case of mixed ]iaralvBia and spasm of the rauBcles of the Ulj'nx 
■esDiiialed with )i|iesm of the diaphragm in a liysterical patient. 

W., aged 88, had boen out of health for the twelve montlis following an attack of inltuenza. 
ind latterly had so 
M histoTy was that, at the age of 
n of the rausoles of the neck and throat, so that she was unable to ojien her 
mouth. 3ome teeth were drawn, and she was fed for some weeks by moans of a tube inserted 
through the opening. She was a well-developed, healthy-looking woman, witli nothing 
eepeciallj to note about her, except that she was breatliing in a laboured and hurried way. All 
her organs appeared to be healthy. 

The respirations numhered Sfl in the minute, but during sleep they were quiet and slower. 
The movements of the chest were ]iectiliAr; the diaphragm was a|i[iarently almost fixed in 
the inspiratory position, and did not mure at all with inspiration ; the movements of reapiiatiou 
were entirely conducted by the intercostal mtucles, and were not unusually free ; a little 
wheeling was audible over the chest, but nothing mure ; inspiration was noisy, but expiration 
easy. The nome waa evidently laryngeal in origin. 

Examination with the laiyngoscope showed that the vocal cords, during insyiration, were in 
close apprDzinution, leaving a very narrow chink between them. On espiradon Ihey sejwrateil 
somewhat, but not so far as to assume the cadaveric [wsition ; the voice was slightly lioarse, but 
there was no laryngitis. 

The movements of the soft palate and fauces were extreme during expiration, the iialste 
rising almost as high as possible during expiration, and sinking during inspiration. Althoogh 
there was a Rood deal of obstruction on iusjiiration thei'e was no excuraiou of the larynx. 

The condition remained unchanged for the next ten days, and then, on eiaminatiou, it waa 
found that, although the anterior part of the vocal cords came into approximation as before, the 
arytenoids did not move. This suggested a loss of action in the arytenoidei ])osticU3 ; but on 
phonntion the arytenoids approximated normally. 

The ne^t day the movementtt of the diaphragm and of the [lalate were normal, and so were 
the movements of the larynx ; that is to say. the approximation of the cords had iHissed off. 
Hut the movements of the conls were still uncertain ; they sometimes receded normally as they 
should on inspiration ; at other times they wavered, as if uncertain what to do, an'l at time,'* 
remained in varying ])Ositions of partial abduction. 

A week later all the symptoras returned a^in, except that the movements of the (wlate 
were not so exonerated as at the time of admission. 

Three days^ter the symptonia had improved, and a week later I took the following note, 
"The diaphragm ia niovinE naturally and ao ia the )ialate ; the vocal cords seem to tie uncertain, 
moving constantly with ordinary respirations, so that in no two causecutive respirations do they 
oucuiiy the same position. In the morning before my visit the coids had been doseljf approxi- 
mateil, hut after the battery was applied this [lassed off, and now the cords i-emain alwayH 
some distance from the middle line. 

ipted current was frequently applied both to the abdomen and also to the throat. 



and each application caused improvement. In the . 
- "issed off entirely, and the patient was discharged well, 
Tlie curious ailmixture iu this case of paralysis of on< 
remarkable. 
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Diagnosis. — The Bj'tnptouis are very striking, viz., great inspiratory 
lyapnoea with perfect retention of voice. Such a peculiar combination of 
laiyngeiil symptoms jxiints at once to the cause. Other combinations of 
symptoms are similarly snggeative of other forms of laryngeal atl'ectiou. 
Thus loss of voice aa well as of the power of coughing with or without dyapDOW 
indicate grave organic disease of the larynx ; loss of the power of coughin 
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This was formerly denied by many high authorilies, but the existence of sucl) 
cases must uow be regarded as conclusively established although their rarity is 
open to no qiiestiou. 

Orth ' recoids a cag« in which tlm lungs were at the tiiue of dealli still quite free. In 
Friiakel'E case the larytigesl mischief Imd been walched for five jeara, and tile miachief in the 
luugs was evidently, uu poit-marUm eiamliiation, of comparatively recent date. 

ease is recorded by Dvmine^ in a child of 4J years, vho died of tubercular 

>m the Snt si^i of tubercle appeared in the lai^nx, and the Ihot«cio and 
were found qiute healthy at the autopsy. 

In the overwhelming majority of cbbcu the lungs are the prime ueat of the 
disease and the larynx only becomes involved secondarily. 

Before the infective nature of phthisis was established the a^Section of the 
larynr was explained as the result of the irritation and attrition of the sputum 
as it was projected by coughing through the larynx, but it is clear that something 
more than simple attrition was neccKsary, for no sueh lesions were found, with 
anything like the same frequency, in chronic bronchitis, and this something 
more was infectiou. It was accordingly assumed that the tubercular infection was 
at first superficial, nnd it is true that all the superficial or so-citlled catarrhal 
lesions mentioned have been frequently foun<] to contain bacilli and to be, 
therefore, tubercular in nature at the time of examination ; still these lesions may 
have been simple to commence with, and have become infected subsequently. 
On the other hand the demonstration of deep-seated tuliercles lieueath intact 
epithelium and basement membrane shows that the surface cannot be the only 
source of infection. 

There must, therefore, be two sources of infection in the larynx, the one 
deep-seated and connected probably with the blood-vessels, the other superficini 
and preceded by some lesion of the epithelium, often of a simple nature, such as 
the ca.tarrlial erosion or ulcer. 

Symptoms. — The symptoms are those of larj-ngitia, but they vary much 
according to the seat and extent of the lesion, and even with considerable mis- 
chief there may be no symptoms at all. 



The relative frequency of the different Bym|itoms is thus stated by .Mackenzie — 
30 per cent. , dysphagia 30 [ler cent. , aoreneHs in the ttiroat 12'1 percent., cough 8G ^leroent., 
dyiipnisa 83 jiei' cenL (but both of these latter symptonis may depend u]ion the co-eziatent lung 
Imioii]. Marked laryngeal dyspniea oucurs oiily in 3'2 jwr cent., and is uf sufficient eeveril^ to 
call for tracheotomy in only O'S percent. (Kidd, 0*4 gier cenL). 

Weakneta of the voice is au early symptom in phthisis, that is to say, the voice 
gets readily tired and husky, and speaking is attended with a feeling of fatigue 
or even of pain. 

Aphonia is generally due to imperfect movement of the cords, and if not 
functional may be due to infiltration or degeneration of the muscles or to an 
affection of their nerves or blood-vessels. 

Hoarsenett or lota of voice depends, as a rule, directly upon the lesions it 
larynx, which diminish the elasticity of the cords or impair their free movement. 

C<nigk is a constant symptom, but is often to be associated with the condition 
of the lungs rather than with that of the larynx. It may be very slight, but is 
HOmetimes severe and paroxysmal, and may be almost constant day and night, so 
as to break the rest and be the cause of great distress. 

Pain or diffi''ullij in steallowing is not rare, and is met with commonly where 
the arytenoid region or the epiglottis is involved, but it may be due to ulceration 
at the back of the tongue, in the pharynx, or in the oesoplmgiia. 

;. Anai., p. 31P. Deulsch. Med. Woch., 1886, 4' 




Sec. 14.] LARYNGITIS TUBERCULOSA — LARYNGEAL PHTHISIS. 81 

On the other hand, the epiglottis may be considerably affected without 
dysphagia or any other symptom except that the patient has to swallow with 
extra care ; it may even be entirely destroyed without the food passing into the 
larynx. 

Scdivaition has been described, but is probably due rather to the difficulty 
in swaUowing than to an actual increase in the secretion. 

Pain and tenderness on pressure over the larynx are not often experienced, 
unless there be perichondritis or some inflammation round the larynx. 

Laryngeal dyspnoea is rare, and it is remarkable how large the amount 
of swelling may be without obstruction to the entrance of air. Laryngeal 
stenosis, which is so common in syphilitic and malignant disease, is rare in 
tubercular affections. 

Hasmorrhage from a tubercular larynx has been described, but it must be 
extremely rare.^ It is hardly to be diagnosed except by actual observation of 
the bleeding spot with the laryngoscope, but it is stated by Albers that the 
blood is brought up without coughing, and tliat the sputum is not stained for 
some hours afterwards as in ordinary hscmoptysis. 

Prognosis. — Patients rarely die of laryngeal tuberculosis, except in those 
rare cases in which stenosis has been produced and tracheotomy has not been 
performed in time ; but, though it does not often kill, it shortens life, either by 
the symptoms it produces, e.g.y the cough and the dysphagia, or by some compli- 
cation to which it may give rise, e.g., perichondritis. 

Mackenzie stated that in phthisical patients the average duration of life with 
tubercular laryngitis was under two years, and without it not less than three 
years, so that tubercular laryngitis reduced the prospect of life in a phthisical 
patient by at least one year. 

The general prognosis depends more upon the condition of the lungs than of 
the larynx, and is especially bad when the pulmonary mischief is rapidly 
advancing. 

Of 100 cases observed by Mackenzie 79 terminated in from 6 months to 2^ years after i\ui 
throat symptoms became pronounced, 9 died within less than 6 months, and 12 only lived from 
2) to 4 years. 

The prospects of cure are very slight. Spontaneous cicatrization has been 
recorded by Virchow, Bouveret, and others. 

Fagge^ refers to 3 cases in which the laryngeal ulcer a^)peared to heal completely, and Mac- 
kenzie met with 4 cases of recovery where the lung condition remained stationary. Ziemssen* 
and Heinze^ also record cases, but Ziemssen* states that though the ulcer may heal in one part 
it usnally at the same time spreads in another. 

Charters Symonds • also records one or two instances of spontaneous recover}- though followed 
by subsequent relajjse. 

Solis Cohen ^ records a remarkable case of stricture of the larynx, resulting from the cicatriza- 
tion of tubercular ulceration in which he oi>erated by incision of the cicatricial tissue with gieat 
benefit The portions removed contained tubercle bacilli. When the patient died, about a year 
later, the scar of the operation had, to a great extent, cicatrized. 

Diagnosis. — The diagnosis in an ordinary case presents no difficulties ; the 
pallor of the velum and epiglottis, together with the character of the swelling 
and ulceration, leave no room for doubt. 

In the very early stage the diagnosis must be made from simple catarrhal 
laryngitis, both acute and chronic; where swelling exists alone, from oedema 

^ Gouguenheim and Tissier, /.c, p. 199. ^ Pract, of Med,, 812. 

» Cf. also Hering, Deutsch. rrUd. IVoch., 1887, p. 160. 

* Luc, r Union Midic, 1888, p. 254. » Bouveret, Lyo7i M6d,, 1882, p. 126. 

• B, M. /., September 13, 1890. ' Internat. Jour, of Med. Sc, 1888, p. 617. 
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of the glottis^ gumma or new growth; where nIc^radoQ is present, from 
ouicer and syphilis; and whare tuberctilar Tegetati<Hia occur, from simple 
papillomatiL 

Under ordinarr drcumstBDces the diagrvrnw will probably lie between 
tubercle and syphilis^ 

In tubercle the chief seat of leaioa is the arytenoid regiofi, inter-arytenoid 
space« and the Tocal cixds. The epigiottiB is rarely iuTolTed, and then usually 
at the basse and oo the laryngeal sor&ce. The uleos hare irregular tumid edges 
and baseti which are often cftseooa. and the sweOing around is pale pink rather 
than red ; they ;^p«eiftd sk>wbr and show no tendency to heal PolypcMd growths 
in the intersurytenoid region are ahnost pathtTgnonumie. 

In syphOis^ en the other hantL the ukecs are more sharply cut and usually 
larger> haTe a giayish base coTeied with pa&. spread rapidly* tend to heal with 
luiK^h ckatrinlioiL and miiy often be cieasiizmie in one part while spreading at 
another. The swellxag4UoaiMd s» reihiar and oMxe fntfemfwatory in appearance. 
The aryteiK'kl region ss bnt rarely aifiKted : che epqekms is fireqooitly affected, 
but then i^ the lin^rusLL san^*e. ami the oLcen may be often traced by direct 
cotttxttuity from the phijuryui. 

Syi^iUttc ulcers may become ?ub«scular aiti 7»L-e nrnL or the two affections 
may exbt ;^e by sale. 

The diaguoi^ between the two dasedaes ii xssially aoc ^filfietdt, if the general 
as well as the local oooiitioDS and the preriooii hfi^oey be taken into account. 
Besides the commoa forms of oIceratiQn mencioQed^ it miB$t no4 be forgotten that 
\iloeration is occasiooally met with in other dcseetsea,. for example, in typhoid, 
in pneumonia, in pyvmia, in aryspela^ and in B^r^hts discaae; bnt with the 
exception of typhoid they are all of greater pathological interest than clinical 
importance, and rarely cause any di^ieulty in diigntiidfis^ 

Treatment. — The general treatment b the same as that of tubercle else- 
where. The 'lo'-al tniotm^nt is chiefly symptoaiatk% and ahhou^ all the 
remedies employed in sim.ple laryngitis may be used, dependence is chiefly 
placed upcm direct applicacioos by tbe brush or in the solid form to the parts 
diseased. 

The cough, p^^ s^nd local irritation may be relieved by sedatire drugs : 

Morpht'n^ either as an insuffiati<xi with starch powder (1 fo i^), or dissolved 
in glycerine (gr. 1 to the drarhm}^ and ap{^ed with the brtish : 

Cocaine {10 to 20 per cent. soltUion) is moet serriceable as a local amesthetic, 
either to prepare the way for the use of other applications^ or to allay pain and 
irritation. Where there is dy3{^iagia, its application before a meal may enable 
the patient to take food in comparative comfort. 

JfemtAoi, Mx2fiyit cent, solutioii in oil, as well as cafeitu and MtkyHc acid in equal parts, 
h^re been ahto tued, i>ixt they are far inferior to either of fhe other sedatiTe^ 

Adringent* are of little use, but those most recommended are T. Ferri 
Perrhlr/ridi {7A to 51), rh/oride of zinc (^. 15 fo 3I), as well as alum and 
acetate of leoA, 

With the view of modifying the disease, iodoform has been much used, either 
in fine fK/wdtr for insufflation or dissolved in glycerine. Iodoform does not 
cure, but clearuies the surface and promotes h^lthy granulation. A useful 
powder i« i'/nii\ttmeA of Iodoform, Boraeic Acui, ad gr. 5, Marph, Acet., tjr, J. 

//y/t«^ diwt^/lved in iodide of potassium and glycerine is said to be especially 
tigeful in C'h#:^;king vegetations. 

I -ii^aolverl in ether or alcohol and boraeic acid in glycerine has been advocated, but is 
id. 
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Of the caustics, those most cmplojed arc nitrate of silvery cither in the solid 
form or in strong solution ; solid chromir acul, an irritating application, and one 
of which it is difficult to localise the action ; creosote^ in glycerine, 1 part in 30. 
These are now all to a great extent given up in favour of lactic acid. The use of 
lactic acid was introduced by Krause,^ who rcconunended a strength of from 20 
to 80 per cent. It has been applied undiluted witii benefit. It is rarely 
necessary to use a stronger solution than 40 to 50 per cent., or to apply it more 
often than two or tluree times a week (Semon). 

Many cases of cicatrization and recovery under its use have been recorded, 
though in most cases the disease subset^uently recurs. Kidd recoixis two cases in 
which there had been no return of the disease five years after treatment. 

To reduce the swelling scarification lias been jidvocated, but is now abandoned. 

Attempts have been also made to deal with the disease locally by scraping or 
by the galoano-eautery, but without any permanent success. 

Where polypi exist they may be removed, but if tubercular they frequently 
recur. 

If food tends to pass into the hirynx, liquids can be sometimes better swallowed 
when thickened with arrowroot, etc., or the patient may be fed with a tube. 
The passage of a tube often gives pain, and in some cases the patients prefer the 
ordinary difficulty of taking food to the use of the tube, but their objections will 
probably be overcome by the previous application of cocaine. The difficulty in 
swallowing may sometimes be relieved by the jmtient lying on tlie face, as Wol- 
fenden suggested, and sucking the food up through a tube. 

If extreme dyspnoea develop, trarheotomy must l^e perforniod, but it is a 
desperate remedy, and though it may give relief for the time it generally marks 
the beginning of the end. 

Tubercle of the Trachea and Larger Bronchi. 

Tubercular affections of the trachea and larger bronchi are common but of 
alight importance, for they produce no detinite symptoms, and are not amenable 
to special treatment. 

Infiltration is slight and hardly ever sufficient to produce any obstruction. 

Ulceration is suj>erficial and follicular. It cliiefly occurs in the posterior 
membranous part, where it tends to spread in the long axis of the tube ; if in 
the intercartilaginous parts it spreads transversely. 

The cartilages may be involved and sometimes necrose, and, if perforation 
occur externally into the tissues of the neck, emphysema may be produced, but 
such an event is extremely rare. 

The trachea is the best place to study the follicular form of tubercular 
ulceration. In this form the mischief usually commences in the mouths of the 
mucous glands. The ulcers are at first superficial, circular, funnel-shaped, with 
a narrow yellow margin showing up in sharp contrast against the surrounding 
hyperemia, in the midst of which is seen the moutli of the duct. 

If the ulcer extend along the gland it may reach the cartilage, but it more 
commonly spreads superficially, and by fusion with neighbouring ulcers assumes 
a racemose or irregular shape. 

In the small bronchi the ulceration may often be traced in direct contmuity 
from a cavity for some distance along the tube. Of treatment we can hardly 
speak, for except in some parts of the trachea, where they can be seen with the 
laryngoscope, the lesion is undiagnosable, and the only local treatment possible is 
by intratracheal injections, q,v, 

* DciUsch. mcil. Woch,, 1886. Heiiiig, (?o., 1887, p. 127. 
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15. SYPHILIS OF THE AIR-TUBES. 

Syphilitiu uttectiona occur iu tbe uir-tubes witli ii frequency which decreases 
rapidly with tlie diatiuice from the phuryiix ; thus tiiey are three times more 
cominou ia the pharynx than in the larynx, while in the trachea and bronchi 
they are rare. 

Harell Mackenziu fuund in lllS ciuwa tho [iliinyui alTectMl iu 831, the Uxj'ux iu SOS, and 
the tmcliea and bronchi only in 3. 

Lewin gives the frequency of lar 
3 per cent,, and of this 3 per a' "~ 

The Larynx. — Syphilitic affections of the larym are moat common between 
the agea of twenty and thirty, that is, at the time when Ej-philis is most prevalent, 
but except in the form of catarrh they rarely develop before the third month 
after infection. They may arise at auy subsequent period even after twenty or 
thirty years, and also at an ad^'uuced time of life ; for example, even at sixty or 
seventy years of age ; and in such cases they may be the only manifestation of 
syphilis present at the time. On the whole they are more likely to arise in the 
later periods of tlie diseaxe, and indeed the liability to them seems to increase 
with the duration of syphilitic symptotna. They are stated to be commoner with 
the cutaneous than with the visceral forms of syphilis. They have been met 
with also in congenital syphilis in children, and even in infants. 

Syphilis of the lajynx. — The Leaious met with in laryngeal syphilis are 
(1) catarrh, (2) condyloma, (3) gumma, (4) ulceration, (ft) cicatrutation. 

Catarrh is common but presents nothing characteristic. It may be a very 
early complication, or occur at any later period. It is generally very slight, and 
often so transient that the patient does not apply for treatment. It is most 
likely to occur, like other forms of catarrhal laryngitis, in cold damp weather, and 
among ]tersons who have to use their voice much. 

CoThlijliima, or mucous patch, though very rare, has beeu described by com- 
petent observers. It may occur within a few weeks of infection or even as lato 
as twelve months after. Its most frequent seat is on the <ipper Gurfaco of the 
vocal cords, and after that ou the epiglottis, arytenoids, and ventricular bands. 
The symptoms produced depend upon its seat; the interest of this lesion ia con- 
nected chiefly with its diagnosis. 

Oummaia occur in two foi'ms, viz., as tumours and as an infiltration. 

Qummutaug infiltralion is most frequent and may be very extensive, some- 
times involving all the parts about the glottis {lAe total infiltrathm of Dittrich), 
and producing severe stenosis. 

GtinunatouK tumoure vary much in size. They may be small, like a shot or 
pea, and are then often multiple ; but they occasionally reach a large size, aa 
in the case of Norton's,' where a patient died of aiitFocation, and a gummatous 
tumour of tlie size of a pigeon's egg was found in the right arytenoid fold; a 
similar case is recorded by Moure ^^the tumour was of large size and noceasitated 
tracheotomy ; it ultimately disappeared under treatment. 

Gummata in either foim often ulcerate and break down, but under treatment 
they may subside and rapidly resolve. 

niceralinn is, after catarrh, the commonest syphilitic lesion iu the larynx, it 
may occur in any part, even below the true cords, but it is commonest in the 
parts adjacent to the pharynn, i.e., in the folds connected with the epiglottis or 
on the posterior walls of the larynx. It often attacks both false and true cords, 

» J'aa. Sac. Tram., \61i. " Etc. ttuiu. de Laryngol,, 1884, p. 297. 
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and though it may arise indepeudentlj and primarily in the larynx, still it 
is more frequently to be traced from some contiguous ulceration in the 
phaiynx. 

It has two great characteristics, viz., destructiveness and cicatrization. A 
syphilitic ulcer may commence as a limited superficial lesion, and, rapidly spread- 
ing, may even reach considerable size without producing marked symptoms. 
When the ulceration is due, as it so often is, to the breaking down of gummata, 
the ulcers formed are deep and penetrating, so that they are very likely to set 
up perichondritis with consequent necrosis of cartilage. This is a serious lesion, 
and may of itself be the cause of death, but the prognosis is better in syphilis 
than in tubercle, for if in syphilis the cartilages exfoliate and be got rid of, the 
parts may rapidly heal, but the resulting cicatrization has dangers of its own 
and may end in one of the most intractable forms of stricture. 

The diagnosis has in most cases to be made between syphilitic ulceration and 
that due to tubercle. The special points of distinction have been dealt with 
when treating of tubercle. The diagnosis will, as a ride, be jissisted by the 
existence of characteristic ulceration elsewhere, as, for instance, in the pharynx, or 
by the evidence of cicatrization in some adjacent part of the larynx. 

It is asserted that the genenil health is better and longer preserved in syphilis 
than in tubercle of the larynx, but even if this statement were correct, it 
would be of little use in diagnosis. The diagnosis from malignant disease may at 
times present difficulties, and will then depend upon general considerations. 

Cicatrization. — The healing of syphilitic ulcers is often associated with a 
massive production of connective tissue, in which remarkable contraction tjikes 
place. The effect upon the larynx will depend uix)n the seat of the scar. Thus in 
the arytenoid folds cicatrization may produce great defonnity with few symptoms, 
but round the glottis it will lead to stricture and symptoms of great severity. 

As in other forms of chronic laryngitis, so in syphilis, papillary out-growths 
may form and require removal. 

A striking peculiarity of syphilitic idceration is its tendency to contract 
adhesions as it heals with other ulcerated surfaces near it. Thus the epiglottis 
may become attached to one or other arytenoid fold and }>e fixed in a more or less 
horizontal position. This may occur without any symptoms of stenosis and without 
the passage of food into the larynx. When ulcerated surfaces on opposite sides 
of the larynx cohere, a remarkable result is produced, for a web may be thus 
formed stretching transversely across the larynx, and appearing almost completely 
to close it. This is a rare lesion {rf. Cicatricial Stricture). 

Laryng^eal Syphilis in Children. — Laryngeal lesions have been met with 
in congenital syphilis, and in very young children. Thus Parrot ^ records a case 
in which a round ulcer existed between the vocal cords in the anterior part of the 
larynx, in an infant of two months, and Fraenkel ^ another in which syphilitic 
ulceration was followed by necrosis of cartilage, and caused the child's death at 
the age of three months. 

Barlow thinks from the frequency of laryngeal symptoms in syphilitic infants, 
that congenital syphilis of the larynx is commoner than posi-moyiem or other 
published records show. 

Sturge' records a case in a child of SJ yeai-s of age, who lost his voice for a time when 12 
months old, hut regained it for a time, losing it again six months later, the loss of voice and 
dyspncea continued then till liis death two years later, which was quite sudden. 

Extensive syphilitic ulceration was found, involving both vocal cords, and extending above 
and below them. Above, the ulceration was of older date, and associated with much cicatnzation. 

J PrcH/, Mcil, 1878, No. 34. ^ yf-^vn nird, JFodi., 1868, 69 and 70. 

' Path, Trans,, xxxi. 394. 
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KpIow, it extended mto tlie uppei' part of the tiichea. Between the true and false cords was a, 
web extending across the sntenor rart of the UiTiir, which ms tliought to be cougeniUI. 

Semon records two very remarkable esses in brotliers, who died at the ages of 5j and 3^ 
yeats resjieotivoly, within three weeks of on* anotlier, of acute ledena of the larynx. 

Both were viutinis of cottgenital syiihills, and had suffpied fnnu honnienesa and itridulous 
breathing from the age of a year or so. Both jireseoted much the same lesions. In the elder 
thera was conaiderahiB hyperjilaaia of tlie whole larynx, esuecinlly of the anterior wall, involving 
the ejiigloltie, aryteno-e|iiglottic and iiit«r-aryl«noid folds. In the younger the chaagos were 
not so extensive. Iti both numerous shallow ulcers existed aroutid tb« hyperjilasl ic 

This hyjierjilastic condition, which is Tciy rare in adults, is almost unknown in children. 

Symptoms.— The symptoms of larj'ugeal syphilis are not specially charactei- 
iatic. The voice is impaired more or leas and tnay be completely and permanently 
lost : cough ia frequeut ; pain ia usually absent unless there be pericliondritis ; the 
expectoration of mucopurulent sputiioa is common in the ulcerative stage, and 
may be copious in some rare cases ; htemoptj'sis may occur, and even be fatal, tts 
ia a case recorded by Tiirck ; ' lastly, when cicatri/jition has occurred the symptoms 
of stenosis may nrise. 

The prognosis depends chiefly upon the lesions. Thus catarrh and coudylonmtii 
usually get quite well, and so do also grummata if actively treated. The dangers 
of gumniata arise from the steuoais which may be produced by tlie inflaiuniatory 
swelhng which accompanies them, or from tlie ulceration and the pericliondritis it 
may set up. When cicatrisation occurs, the prognosis depends upon the amount 
of stenosis produced. 

Treatment. — The ordinary general antisypbilitie treatment must be 
actively and steadily pursued. Of local remedies the direct application of ether, 
ralotiiel or iodoform in powder, of weak solutions of ^jerchloride of mercvry or 
of torfine in ui<iide of i>oia»sium {one part each) with glycerine (Jive parts) are 
among the most useful. 

Stenosis may require tracheotomy, after which the stricture may be dilated, 
with or without previous incision (f/. Simple Stricture), 

Syphilis of the Trachea and Bronchi.— Syphilis may possibly lead to 
catarrh of the trachea and bronchi as it does of the larynx, but of this we know 
nothing delinite ; nor is more known of leaious corresponding with condyloma 
gumtnata, t.e., syphilitic tumours are ulso very rare. Two good instances have 
been recorded, one by Lucas,* the other by Semon." In Imth cases the tumour 
was detected by the laiyngoscope, diagnosed, and watched till it completely 
disappeared imder treatnieiit. Other cases, probably of this kind, are al»o 
described by Carrington and Charlewood Turner. 

In Carringtou'fl case* a tocalised ulcer in the trachea had ]wrforal«d the (csopliagtu and 
c*ua«d death by the passage of food into the lungs. 

In Turner's cose' death was due to hsEmoptysia. An idcer wiui found in the trachi^a 
just above the right hronchiis which had iierforatcd into the BUperior vena cava, while a 
second nicer of similar character was iireaent in the trachea an inch and a half higher up. 
Both lesions wei'e regarded on giimniata. 

As a mie eyphilis of the trachea and bronchi takes the form of n diffuse 
snperGcial inhitration which rapidly breaks down and leads to- extensive ulcera- 
tion. The swelling ia rarely stifBcient to produce much stenosis of iteelf, nnd this 
is true aboof the ulceration which follows, so that the symptoms may be those 
only of subacute or chronic tracheitis or bronchitis with more or less profuse 
" purulent and occasionally blood-stained expectoration. The' ulceration may 
tend throughout the whole trachea and even into the main bronchi, but it is 
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hardly ever nniformlj distributed ; it usually occurs in irregular patches or lines, 
and its faTOurite place is close to the bifurcation. 

The brouchi are rarely affected except by extension from the trachea, though 
a few cases of independent syphilitic ulceration in them have been recorded.^ 

When the upper part of the trachea is affected it is nearly always associated 
with laryngeal syphilis. The ulceration, wherever it occurs, is extremely likely to 
set up perichondritis, and if an abscess form, it opens commonly into the tubes, 
though it may burst into the tissues round them, setting up diffuse suppuration 
or emphysema, or into neighbouring organs — such as the oesophagus, pulmonary 
artery, vena cava, or even aorta.- 

In Kelly's remarkable case {Path. Soe. Tr., xxiiL 45) a syphilitic ulcer of the right hronchus 
opened Into the pulmonaiy aitery, causing fatal heemoptysis. A similar case is recorded by 
Watson.' 

If the rings necrose they may be exfoliated and expectorated. When they 
have been got rid of in this way, syphilitic perichondritis has a fair chance of 
healing, as in the larynx. 

Actual syphilitic ulceration of the trachea and bronchi is, however, rarely 
seen, and our knowledge of its frc<|ucncy and distribution is derived chiefly from 
the scars left behind it. Such scars arc common enough and often of considerable 
extent and are not infrcfjuently found when their existence had not been 
suspected. 

SjTphilitic cicatrices in the trachea and bronchi as elsewhere undergo great 
contraction. When the sciirs are small and in the long axis of the tubes little 
effect may be produced. Secondary changes are often set up in the cartilages ; thus 
as the scar contracts they may be brought close together and even made to 
overlap, and they not infrequently atrophy or calcify. If the scar be transverse, 
an annular stricture will be the result and a serious or fatal stenosis follow. 

The frequency of scars and the paucity of records of ulceration prove, I think, 
that on the one hand syphilis of the trachea and bronchi is not altogether so 
rare as commonly stated, that, on the other hand, it often gives rise to no definite 
symptoms and usiuilly heals. 

Treatment. — Tlie chief difliculty in the way of treatment of syphilis 
of the trachea and bronchi lies in its diagnosis. When once recognised the 
general treatment is clear ; the lesions are rarely within reach of local remedies ; 
for stenosis when it occurs there is little if anything to be done, for it is in most 
cases due to cicatricial tissue and is beyond the reach of remedies either medical 
or surgical. 

16. CICATRICIAL STRICTURE OF THE 

AIR-TUBES. 

With few exceptions this is the result of jmst syphilitic ulceration, especially 
if, as so frequently happens, the ulceration has been associated with necrosis and 
exfoliation of cartilage. 

The healing of syphilitic ulcers is cliaracterised by three great peculiarities — 
(1) the massive production of new connective tissue which often takes place ; (2) 
the remarkable power of contraction which the seal's exhibit ; and (3) the strange 

1 Wilks, Ouy'sHosp. R*'p., 1863. 

- Solis Ci>heii, J, of Lor. and IthinoJ., 1888, 398. 

^ New Yoi-kJuur.'ofMed., 1873, i. 57 ; cf. Si)ec. Roy. Coll. Surg. Mus. 85006. 
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tendency that contiguouB ulcerated Burfaces have to form adhesions to each 
other. 

These peculiarities explain why syphilis is so coounoa a causo of stenoBiB in 
the air-passages. 

I. OF THE LARYNX. — Syphilitic scars are common in the region of 
the epiglottis and in the aryteno-epiglottidean folds, and as they contract may 
lead to great distortion ot the parts, even so as to produce an apparent narrowing 
of the entrance into the larynx ; but these deformitieB rarely produce actual 
obstruction, unless the parta about the glottis are also involved. When this 
ocoure the entrance into the laryns may be reduced to a narrow vertical chink. 
This form of syphilitic stenosis is rare. 

In the commoner form the scar tissue develops round the glottis, usually at 
the level of the true cords, which arc themselves involved and take part in the 
stricture, but occasionally both above and below them. The orifice of the glottis 
may then be reduced to a small round hole, sometimea not larger than will admit 
a quill-pen. 

Simple stricture of the larym has been observed as the consequence of severe 
burns, diphtheria, typhoid fever, glanders, and measles.' 

Symptoms. — The symptoms are those of chronic laryngitis with those of 
laryngeal obstruction superadded. They are often extreme and liable to sudden 
and severe esacerbations, so that without warning \irgent dyspnrea may arise, 
and if not relieved be rapidly fatal. 

For this reason when stenosis is advanced tracheotomy is usually performed 
early as a precautionary measure, and as a preliminary to the actual treatment 
of the stricture itself. 

Treatment. — When the immediate symptoms have been relieved by 
tracheotomy, the stricture may bo dilated with or without previoiia incision by 
the passage of bougies or by the use of graduated cones, aa Scbroetter 
advocated. In many cases the stricture has been stretched and relief given by 
such means, but it is rare for the patient to be able to disftense with the tube, 
BO that in most cases it has to be worn for the rest of life. 

Webs. — The mOBt remarkable, but at the same time the rarest form of 
syphilitic stenosis, is that in which a web is formed by the cohesion of ulcerated 
Burfaces on opposite sides of the larynx. In the majority of cases, as would be 
expected, the cohesion takes place between the true cords, but in others between 
the false cords, and in a few below the true cords in the subglottic region. 

The web develops from before bacltwards, that is to say, it is the anterior 
portions of the cord which are first involved. The aperture through which 
respiration takes place is posterior and usually sickle-shaped. 

This cohesion may develop with very great rapidity. Thus, Rossbach observed 
the cords to become adherent to the extent of two-thirds in a period of eight days, 
and Sonmierbrodt ^ to the extent of one-third in fourteen days. 

Webs in the laryux are almost invariably due to syphilis, but a few are of 
tiaumatic origin and follow wounds, especially those below the cords 
(Rossbach).^ 

Congenital webs. — In a few instances the web is congenital and due to 
defective development. In the f<xtus the larynx is at first closed and the glottis 

formed by a split which forms in the middle line posteriorly and spreads 



Oeiotiie, Ifllnb. mal. Ztlaeh., i 
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forwarOfl ; ' bo that, if this diviijioii were arruNtcd, it would leave a vcb mich an 
ie met with in the6e catieii. 

The ooDgenital web * ui a thin iiiembraiie, usunllj' extending lietweeii ttie vocal 
cords from the anterior part for a greater or lesser distance backwards, and may 
inyolve as much as two- 
thirds of the glottiii, ending 
in a concave, rounded edge 
posteriorly. A second web 
of similar kind has been 

obeerred above this between fa^igjtffli'lll'HlWljll 1^1 ^M^ I 

the false vocal cords or just "SvyBSfc?])!^ 'S.l 

below them. 

The symptoms pro- 
duced by such webs are, of 
course, those of stenosis, 
but often not to tbe degree 
which might be anticipated. 

The only treatment 
practicable consists in divi- 
sion by the knife or cautery 
with subsequent dilatation ; 
this treatment has been practised successfully. 
been resected in its entirety (Elsberg). 

e, dilated and cured in IS moni 




littwreii (hf arytriio-eiii- 
ulottic tot']?, tlie otlivr 
below tliia, l»twe*n the 

Handb. (/. La rymjol. , 
|.. 527.) 

In 01 



Fig. -16. 
: web between the 
vocMl cords (acquired). 
(Heymanit, Haiuib. d. 
Largngol., p. 627.) 
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2. OF THE TRACHEA AND BRONCHI.- Although syphilitic 
cicatrization is much rarer in the trachea and bronchi than in the larrnx, still it 
seems more frequently to exist without symptoms, 'ilie scam which produce no 
qrmptoms are usually in the long axis of the tube, and, though they may produce 
much deformity, do not lead to stenosis. They are often siuiill, biit may be very 
numerous and widespread. 

When the cicatrix is transverse, as it must be after exfoliation of curtilage, 
stenosis is the necessary result, and the contraction is aggravated, as in tbe larynx, 
by the massive formation of new connective tissue. 

In both trachea and bronchi the scar tissue may occupy the whole transverse 
section of the tube, involving all the coats and even the parts outside, but 
occasionally the chief scat of cicatrization is internal to the cartilages. 

In the trachea the favourite seat of syphilitic stcuost^i is just above the 
bifurcation, and it then usually involves also one bronchus or both, especially 
the left. If the stenoais exist in the trachea alone, its favourite seat is in the 
middle portion. In the upper part it is much rarer, and is then almost invari- 
ably associated with cicatrization in the larynx. 

It is possible for one or both bronchi to be stonosed while the trachea remains 
free, but this is very unusual. Still rarer is it to meet with cicatricial stenosis of 
the small bronchi, though a case of this kind is recorded by Lancereaux. 

Bollcaton * records a case of HteuoBia of both bronchi at their origin due to cicatricial tissue, 
which had arisen in connection with an enlarged bronchial gland. There was no evidence of 
syphilii or tubercle. It occurrwl in a female aged 50, who had suffered from cough for four yearn, 
and was admitted with stridor. 



' Path. Soc. Tram., 1894, p. 23. 
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A very com|)letEi case of tbc c 

.... .1 . _. .__.._j »i BMore oe«n Mverai comiHeie 

I tlip trachea 2 iiicheB abovt ..._ . . . 

Botlt broDchi were steuosed, the left most, which 

an iuch wu so narrow aa to admit with difficult; a No. VI catheter. 

A sLmilsr case is recotded by Oibb.' It ia remarluble fur the leugth of the aCrieture, which 

extended fram the middle of tlip trachea to the bifurcation, and involved both broiichi. The 

ease is interesting further as having been associated with a (growth on the right aide oF the 

Urjnx in the ref^ou of the false cords, which may probably have beeii a syphilitic psiiilloma. 

This case was described aa one of simple fibrous atriotare, bat there is little douht that it 
would have been called in the present day sy[>bilitic. 

If one brouchiis only bo affected the Btrioture mjiy be so considerable that a 
tine |irobc will hurdlj pa^B tlirougli it. 

Whether complete obliteration could ever occur in a main bronchus in open 
to doubt, but in the small bronchi it is of courao possible, though very rare 
(Ratgeu).» 

There is, of course, nothing in the scar itself which is pathognomonic of 
aypliilis, btit the diagDosis is usually clear from the history of the case, the dis- 
tribution of the lesions, and the evidence of syphilis elsewhere. 

Thus, Goodhart' i-ecoids a case in wliicli Uie whole truohva was puckeied with scars and 
both bronchi steooseri. These lesions were associated with fihroid degeneration of the heart, 
aneurysm of tlie thoracic aorta, and with numwular aortitis. 

Syphilitic stenosis of the trachea and bronclii may also ouciir in e(iiigenita,l 
syphilis. 

Thus, in Parker's' case, which is perhaps the most interesting on i-ecord, a child liftd 
trscheotomy performed at the age of 7 yeacB fur what was believed to be syiihililic lai-rngitis. 
Be died ut l!r with the syni]>tonia uf trache&l itlcDoais. The ttiKliM fur an iii«h «uu f half 
from the bifurcation wae reduced to less than a quarter of an incli va diameter and the left main 
bronchus was almost completely occluded. The section showed that the greater i^rt of the new 
tissue was internal to the cartilages. 

Of the few nou-syphilitiu cases tmchenl stenosis is described by Liihlinski " 
and Korti ^ as following a tracheotomy -wound.* 

Anything correspond in i; with a web across the trachea is almost unknown, 
but Turok * describes and fignrea one such case which occurred in a lad of 18 years 
of age who had suffered with dyspucea since the age of 12, and iti whom no 
evidence of syphilis could he obtained. 

Syphilitic stenosis of the bronchi alona is extremely rare. According to tiio 
literatnre given by Rolleatou and Ogle "^ there are only 10 eases recorded, in 7 of 
which both bronchi were utfected. 

The stenosis is sometimes so extreme that is is difficult to undemtand how 
life can have been maintained. 

In ODB case the right broncbun admitted only a fine prube, and the left a No. S catheter. 
Of B cases, E were in men and 4 in women. 
\ The average age was 3fl years ; the youngest occurred in a woman of 2£>, and the oldest in a 

I — «.°'"- 

^fc^^^ Diag^nosts. — It is not difficult to diagtiose tracheal or bronchial obstniction, 
^^^^■tet to determine whether it is dne to syphilitic stenosis is often attended with 
^^^Hfasuperahie difficulties. Stdl the diagnosis has been frequently succeasfully 
^^^^Hpftde from the history and gcnerni features of tlie case. 
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PrOgOOSis. — The proguosis is grave as regards life, for a sudden paroxysm 
of dyspncoa may at any moment occur and prove fatal, and, if tlie stricture con- 
tinues to increase, life would soon l)ecome impossible. 

Treatment. — Recovery is impossible, and the best that can be hoped is that 
the stricture should remaiu stationary. The affection is usually Ix^yond all 
treatment, medical and surgical. Lublinski records a successful case of the 
dilatation of a tracheal stricture by catheterization after tracheotomy ; but 
such treatment is rarely possible, and, considerin;^: the doubt that nuist in most 
cases attach to the diagnosis, forcible dilatation of this kind is attended with too 
great risk to be often attempted. 

17. TUMOURS IN THE AIR-TUBES. 

Tumours in the air-tubes derive their chief importance from the risk of 
respiratory obstruction which attends them. They arc not uncommon in the 
larynx, but are extremely rare in the tnichea or bronchi. They fall into two 
groups, according as they are of a benign or malignant nature. 

I.—IN THE LARYNX, 

I. NON-MALIGNANT. — Of the non-malipiant tumours of the larynx, 
by far the commonest arc papillomata and fibromata. 

PapUlomata are wart-like tumoui*s arising usually from the true cords or 
between them anteriorly. Sometimes they are connected with tlie false cords or 
with the epiglottis, but they are hardly ever found in the arytenoid region. 
They vary much in size, from that of a mustard seed up to that of a walnut, but 
are usually not larger than a split pea. Though sometimes single they are more 
frequently multiple, and then perhaps symmetrically placed, or tliey may be very 
numerous and spread over a considenxble surface. They may be of conical or 
bulbous shape, or of cauliflower growth. They are generally pink in colour and 
soft in texture. They have been sometimes detached in fi-agments or en vtatifte, 
and expectorated. 

Fibromata are rarely found except springing from the true cords. They are 
of altogether larger average size, varying from that of a pea to that of a hazel 
nut, or eveu a walnut. They may be round or pear-shaped, sessile or pedun- 
culated, smooth or occasionally lobulated ; they are usually whitish in colour and 
hard in texture, but are sometimes soft. When pedunculated they may hang 
down below the cords, and only appear aljove them on coughing. 

These two tinnours constitute by far the majority of benign growths in the 
larynx — papillomatji, about 60 per cent., fibromata, about 20 per cent They are 
often stated to be the result of long-standing laryngeal irritation, and to be met 
with chiefly in the subjects of chronic catarrh, and among those who have to use 
their voice much ; but these statements Semon disputes with justice. Though 
commonest in males and in adult or middle life, they have, however, been found 
in quite young children, and some are undoubtedly congenital. 

Lore* records three cases at the age» of M. 2^, F. 3 J, and M. 6 years i'c.sj>ectively, in two of 
which oiteration was successful, but in one the tumour recurred. Johnson*-^ also records a case in 
a boy of 3 years. Other cases are n-feri^ed to by Bosworth. 

^ Jahresb, f. K\nderhrilk\ xv. 126. Arch, of Laryngol., i. OS. 
* Dis, o/yose and Throat, p. 719. 
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forma of benign tumour, Otliera of great rarity are 
myxoma, angeioma, lipoma, adenoma, ecrlumdroma, and 



BesidcB theue c 
described, Guch a 
et/ei*. 

CyeU arc very rare. TLey may arise from tlie epiglottis, as iu the cases 
recorded by Durham aud by Moiire,' but are Bomctimea found in other parts of 
the larynx, e.g., in the Gubglottic region, im in the cases of Abercrombie,'' or even 
arising from the vocal cords (Somnaerbrodt). 

Some of these cases are congenital, the child dying of suffocation when only a 
few days old (Abercronalne,* li days; Edis,'' 37 hours). In Durham's and 
Moure's cases the children were both in the eighth year. 

The cysts originate in the obstruction of the duct of a muciparous gland, aud 
may reach a considerable size. 

The symptoms of laryngeal tumours depend a great deal upon their situa- 
tion and size. 

When seated on the cords they are likely to affect the voice, which may he 
even lost. 

Coifgh is an almost constant sj-mptoni as a consequence of the accompanying 
catarrh, or of the direct irritation of the timiour itself, which may even produce 
the feeling as of a foreign body being present in the throat. 

Dyspncca is not constant ; if the tumour be small or bo seated as not to reach 
the glottis there may be no dyspncea at all. If there be dyspncea it varies 
greatly at different times, and is often produced or aggravated by certain 
positions or niovemeuta, and sometimes by coughing, the tumour in these ways 
reaching the glottis and producing obstruction, which may sometimes be 
sufficient to lead to sudden sutfbcation. 

Diagnosis.— Although the existence of tumour may sometimes bo suspected 
from the symptoms, a certain diagnosis can only be made by means of the 



la laryngiii has been deMiribed A« (JmulatJng tumour, but there are bat 
lew M ' ' ' 

Prognosis. — Small tumours may exist for years with no special symptoms. 
The prognosis is in all cases uncertain, for severe dyspncea may arise at any time 
and be fatal. The risks are greater in children than iu adults on account of their 
greater liability to laryngitis and spasm, and because they are not as good 
subjects for tracheotomy if the necessity for it arise. 

Treatment. — Spontaoeons resolution has been described, but very rarely 
occurs. 

If the tumour be small, direct applications arc sometimes employed in 
the form of caustics or escharotios, but they rarely do any good, and are 
attended by much risk from the irritation and inflammation they are liable 
to set up. 

Nothing therefore remains but removal by surgical means. External 
operations, i.e., after thyrotomy, are practically abandoned now iu favour of 
ondolaryngeal operations, i.e., through the mouth, the tumour being removed 
either by cutting or crushing forceps, by the guillotine, actual cautery, or 
the knife. 

With a cyst it is usually enough to incise and cauterise its interior, after 
which it rarely refills. I'apillomata are liable to recur after removal, but this 
seldom happens with fibromata. 

I Med. Chir. Tr., xML On:, dtf hSpUaitx, 187S, 126. 

* Path. Soe. Trans., iiiii. 34. ' VireJi. Jnhrb., 1880, ii. 137. 

* Tr. ObiUtT. Soe., xviii. 2. ' Moion, Falh. Soe. Tra 
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2. IN THE COURSE OF SPECIFIC DISEASE.— 1. Tubercular 
tumours, — ^Tuberculosis of the larynx is sometimes attended by the formation of 
a tumour, which may precede any other manifestation of tubercle in the larynx, 
or even any detectible disease in the lung. Rare as these cases are, still a fair 
number have been now recorded, and, in many cases, their tubercular nature has 
been conclusively proved by the demonstration in them of the tubercle baciUus. 

Besides these tumours, which are frequently attjiched to the vocal cords, 
vegetations or papilloma-like growths arc not uncommon in the arytenoid region. 
This is a part of the larynx in which papillomata are never seen, so that vegeta- 
tions in this position are almost pathognomonic ; still it is often very difhcult to 
determine with the laryngoscope that the vegetations are not the in6Urated 
edges of tubercular ulcer {cf. Tubercle). 

Closely allied to tubercle are lupus and leprost/, which, however, rarely give 
rise to anything that can be fairly culled a tumour ; the swelling is rather a 
diflfuse, irregular infiltration, similar to that which occurs in the common forms 
of tubercle and syphilis. 

2. Syphilitic tumours of the larynx are of two kiuds, viz. (1) gumma and 
(2) papilloma, i.e., a simple tumour, the result of the chronic catarrh {cf. Syphilis). 

3. MALIGNANT. — The malignant tumours of the larynx are two, viz., 
sarcoma and carcinonui. 

Sarcoma. — Sarcoma is very rare.^ It is usually of the spindle-celled variety, 
and grows on or near the vocal cords. In the early stage it is not to be distin- 
guished from a simple tumour, but its rapid growth quickly discloses its nature. 

Carcinoma. — Carcinoma, though rare in relation to cancer elsewhere in the 
body, is not so rare in relation to other laryngeal growths. It occuw nearly 
four times more frequently in men than in women, and as a rule after the age 
of 40, though cases are recorded before 20. The larynx may, of course, become 
secondarily involved by extension from some primary growth in the vicinity, 
e.g,^ in the pharynx, oesophagus, or neck, but cancer is more important when it 
arises as a primary growth within the larynx itself. 

Primary cancer commonly starts in the false cords or ventricles or from the 
true cords. 

Semon's figures are : — Vocal cords, 15 

Ventricular bands, 3 

Ventricle of Morgagni, 2 

Not to be niade out with certainty, .... 35 

55 

It may form a localised tumour, but being usually of the epitheliomatous 
type, it more frequently presents itself as a superficial infiltration. Ulceration 
takes place early, and gives rise to a fetid discharge, which is often blood-stained. 

The ulceration slowly spreads until, it may be, the whole interior of the 
larynx is destroyed. Sooner or later the cartilages become involved, and peri- 
chondritis is set up with its customary consequences. 

If the cartilages necrose, parts of them may exfoliate and be expectorated, but 

they are more commonly destroyed by a process of gradual erosion or molecular 

disintegration. 

I recorded in the PcUh, Soc, Traits, for 1887 a case in which practically the whole thyroid 
cartilage had disapi)eared. 

The growth may, for a long time, be entirely confined within the larynx, so 
that there is no external swelling nor even any glandular enlargement, unless 
perichondritis develop. The suppuration that then follows generally discharges 

1 Butlin, Maliijnant Diseases of the Lart/nx, 1883. 
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itself tlirough tbe larynx, and not externally, unlcsa au incision has becu made 
or a uonimimication formed with tlie tracheotomy wound. It may also perforate 
the oisophagiiB, and discharge itself in tliis way. 

Secondary growths in other parts of the body, iiuiess it be in tbe liinga, are 
rare, and tbe cancerous cachexia may bo absent even to the end. 

ThiB ftluence of cacliHxia, hh well u of gloudulBT eulargemeiit, is due to the [leculisr arran^- 
niout of the lymjiliatica of the krynx, which are inoUwd, have no aiiiatomosis witli tne 
neighbaunttg lymphatics, and terniiiiate in two suisU glands, one benmth tbe greater conitr of 
tbe hyoid bone and the other at tbe aide of the trachea. 

The Symptoms are by no means characteristic, being for some timo 
those £uly of chronic latyngitis nith cough and more or less hoarseness according 
to the situation of the growth. 

Dyspnoea is frequently due to the (»incerous infiltration, and is then a late 
symptom, though it may arise at any time as the result of inflammatory swelling 
or of perichondritis. 

Fain is a common symptom, and being, iu the absence of perichondritis, rare iu 
Other laryngeal affections, it becomes of some diagnostic importance. In the 
early stage, besides being felt in the larynx it is often described aa darting up to 
the ear. 

As soon as ulceration setti in, au abundant discharge becomes established, 
which is often fetid and blood-stained, while in some cases the haemorrhage has 
been profuse and even fatal,^ 

When perichondritis occurs the dyapncca may become severe and necessitate 
tracheotomy , 

Lymphatic enlargement in generally iibsent at first, that is to say, for the first 
nix or eveii twelvo moQthB, and maj be iibaent Lhroiigbout. 

Cachexia is often long absent, and may not l>e nt any time extreme or more 
tlian could be explained by the constant fret of the various harassing symptoms. 

"When the epiglottic or arytenoid regions become involved, pain and difficulty 
in swallowing arise, and food, especially liquids, pass into the laryn.Y, so that 
patients dread the taking of food and require to be fed with an (Esophageal tube. 

As the result of the passage of irritating discharges or of portions of food 
down the air-tubes, bronchitis pneumonia or gangrene of the lung may be 
produced and lead to death. The condition of the patient towards the end of 
life is miserable to the last degree, and death is often welcomed as a happy 
release. 

Diagnosis. — In the tumour stage tbe diagnosis has to be made from 
other simple tumours or from gimima. But it may be generally assumed that a 
swelling iu or near one of the ventricular bands in a patient after middle life, in 
whom there is no history of S3^hiha or chronic laryngitis, is in all probability 
cancerous. In the ulcerative sbige the diagnosis has to be made from other 
forms of laryngeal ulceration, especially tubercular and syphilitic. Tubercular 
disease occurs as a ndc earlier in life and is accompanied with evidence of tubercle 
elsewhere. 

In the case of syphilis the difficulties are greater, but marked and continued 
improvement under antisypbilitic treatment, and especially the evidence of 
cicatrization in some part, is concliiBive. - — ^ 

Seman, however, states that he has seen tem]>oraiy' improvement take place in cancer under 
the use of iodide of potassium. 

When perichondritis is present the symptoms of that affection may so 
predominate that it may be difficult to determine the cause to which it is due. 

, ' GotUtein, Kraitkli, rf. KMhop/tn, 1888, |i. 164, 
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The Prognosis is of course as bad as it can be. Recovery is impossible 
if the disease cannot be removed, and the only (][uestion to deteniiine is the 
probable duration of life. 

The disease rarely lasts so long as two or three years from the commencement 
of laryngeal symptoms, the average duration lieing not more than twelve to 
eighteen months, and though cases are recorded of much longer duration, it is 
hard to believe that the disease was really Ciincerous all the time. 

The longest well-authenticated case, accoiding to Seiiion, was one of Fauvel's, wliich lasted 
6| years, and in a case of his own in whicli tlie duration was 4.^ yeai-si. 

The end may come in various ways. Sudden suffocation, sometimes due 
among other causes to oMiema of the glottis, is a risk to which the patient is 
always liable as long as tracheotomy has not been performed. When this 
danger has been obviated by tracheotomy, the patient may die of gradual 
exhaustion, but more frequently death is j)rodueed by bronchitis, pneumonia, or 
gangrene of the lung, set up by the passage of food and secretions into the lungs. 

A point of some interest is the dissemination in the lung of the new growths, 
consequent, no doubt, upon the aspiration of portions of the growth into the lung 
and their growth within the smaller air-tubes ('/. New Growths in the Lung). 

The Treatment is general and chiefly palliative, directed to support 
the strength and to relieve distressing symptoms jis they arise. Among these 
remedies may be included tracheotomy, which is sure to become necessary 
sooner or later; but necessary as this openition is to prolong life, it often proves 
to be an additional source of discomfort from the irritation which the tube pro- 
duces, and from the unhealthy sloughing and suppuration which take place in 
and aroimd the wound. Remedial treatment consists in operations for the 
removal of the disease. Of these there are two, viz., erasion after thyrotomy and 
extirpation of the larynx. 

Erosion is, of course, only practicable when the diseixse is limited in extent, 
and until lately the results have not been siitisfactory, but the recent experience 
of Butlin ^ and Semon ^ is remarkable. 

Of 16 cases of Semen's, recovery took place in 9, /.f., 56 ]>er cent., and in some of them tlie 
duration of life was considerable, 7^ years in one and 6 years in another, both these cases dying 
of other diseases. In 4 other cases the i>atients were alive and well 4 yeai-s, 3 years, 2 yeai"s, and 
H years after oiteration. 

Extirpation of the larynx is a fearful operation to contemplate, and hits only 
been successful in something less than 10 per cent, of recorded cases. 

Recovery took place in 13 cases out of 138,^ the ]»atients being known to be alive some time 
after the operation. Three cases lived more than 16 months, 2 more than 2 years, 5 more than 
3 years, 2 more than 5 years, while in Harne's case the i»atient was well 8 years later. 

The operation w^as first performed by Patrick Watson in 186G, and again by 
Billroth in 1875, in both instances fur cancer. 

IL-IN THE TRACHEA. 

Tiunours of the air-tubes below the larynx are extremely rare, but they are of the 
same kinds as those described in the larynx. 

I. NON-MALIGNANT TWlOJJRS— ^\ni^\e papillomata or polyjn 
have been described by various authorities. They appear to be generally smooth 
papillary or occasionally cauliflower growths, sometimes sessile, sometimes 
pedunculated. 

^ Operative Surgery of Malignant Disease. 

^ Radical Operation for Malign, Lis. of Larynx ^ 1894. Article in Clitford Allbutt*s System 
of Med,, iv. 839. ' Bosworth, /,c., 757. 
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TLey have beeu several times diagnosed by the laryngoscope, aud in one case ' 
even removed by operation through the mouth (Schroett«r).' 

Id Fifield'a^ remarkable case n Beahy polyp attached to the tracliea huug 
down over the right bronchus, which it occasionally completely occluded. The 
patient was a young woman of seventeen, who suffered greatly from asthma, as 
it was thought, aud died of eihaustion. 

In Ttirck's' case a hbroid tumour nos found in the anterior wall of the 
trachea in a patient who died of phthisis. Gibb* describes a cyst or abscess in 
the anterior wall which burst spoutaneooisly and healed. 

Perhaps the most important tumours of this kind are those described us 
poef-tmcheotomie veyelatioiis. Fleshy vegetations are common enough, both 
iuterual and external, while the tube is being worn, and besides being the cause 
of pain, irritation, aud bleeding, may, wheu numerous within the trachea, also 
produce so much obstruction as to prevent the tube being dispensed with. Post- 
tracheotomic vegetations, however, occur also after the wound has cicatrized. 
They are found especially in children, and usually in males, aud not before the 
15th day or after the 2nd month from the healing of the wound.'' They cannot 
of course be diagnosed till the symptoms of respiratory obstruction arise, but they 
have then been correctly diagnosed and successfully operated upon. 

Eccliondromata have been described, but are extremely rare. They are 
couuected with the cartilages. Cohen. ^ records a case in which there were 
several such tumours found in the trachea of a patieut who died of phthisis ; 
they had produced no symptoms (N'ew Growths of the Lung). 

Uummata, as already described under syphilis, may fuTrn distinct tumours, 
and have been diagnosed during life and successfulljr treated. 

I do not know of any cose of tubercular tumour of the trachea or bronchi 
similar to those which have been met with iu the larynx. 

2. MALIGNANT TUMOURS.— When the trachea ia the seat of malig- 
nant mischief it is, as a rule, involved only secondarily by the direct extension to it 
of a primary growth in the neighbourhood, as for instance from the cesophagus, 
thyroid or glands of the neck or mediastinum, but there are a few coses in 
which the growth clearly originated within the trachea itself. 

Of sarcoma, two coses are recorded by Schroetter' and another by Meyer- 
Huni and Kaufmann.^ In the lost the trachea was opened aud the tumour 
removed. The patient was a man of twenty-seven years of age and made a good 
recovery, but it is hard to believe that this was really a malignant tumour at all, 
Primary eafieer is very rare indeed. 

The first and for a loug time the only case on record was tliat of Laoghami,' where the timiour 
involved the auterior wall of the trachta aud extended ■ tittle diabmce down both bronchL Two 
c&ses have been reconl«d by Mackenzie. "^ In the Srst, a man of 40, the growth occufued the 
tame aitnation, and like the preceding waa not ulcented. Iu the second ease, a woman of G7, a 
caucvruuB ulMr occupied the middle third of the trachea on its posterior surface, A similar 
case is recorded by Tirchow and Oerhaidt " ina woman of 88, ind another by Morm. The moat 
recent case came under Handford's '" obseriatiou. ^ 

Some recent cases, with a review, will be found descril>ed by Oestreich, Ztschl, klin, Iftd.^ 
ixvijl 383 ; Beachomier, Samml. klin. rartT., 18B3, 73. 

' IfUa inld. Jahi-b., XV., Sept 1, 186B, p. «4. 
* Boilon Surg, and Med. J., 18(11, Nov. 14. 

' Loe. ei(.| p. 602, * Larynx. \>. 392. 

' Petel, "Dupolypa de la Tradiie" Paris, 187S. The most eocnplete monograph on this 
suhieol. 

« Din. o/ThToat, 2iided., p. 511. ' Laryjigol. MiUhtU., 1875, lOM. 

» '^TTOip. U.f. Schuieii. AHzl, 1830, Ko. B. " finh. Arch., liiL 470. 

" Strl. klin. IVoch., 1887, B33. " Pa(h. Sx. Tram,, vol. il. 
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Secondary metastatic growths appear to be unusual, although in Virchow's 
case some nodules existed in the lungs, and in one of Mackenzie's the neighbouring 
glands were infiltrated. 

In all the cases the growth seems to have originated in the mucous and sub- 
mucous coats, and in several was entirely confined to them. When the neigh- 
bouring tissues are infiltrated the difficulty consists in determining that the 
growth did not arise primarily in the peritracheal or peribronchial lymphatic 
tissue or in the adjacent glands. 

The disease can only very rarely be recognised during life, and when diagnosed 
admits of no remedial treatment. 

IIL—IN THE BRONCHI, 

Primary tumours of the bronchi are extremely rare, and arc of two kinds only 
— enchondroma and carcinoma. These are both dealt with later in connec- 
tion with tumours of the lung. 

18. OBSTRUCTION TO THE AIR-TUBES FROM 

WITHOUT. 

Compression is the term used to denote obstruction to the air-tubes produced 
by pressure from without. 

The cases fall naturally into two groups, according as the part of the air-tubes 
involved lies in the thorax or in the neck. In the former group are found the 
most frequent as well as the most serious forms of the affection, for the air-tubes 
within' the thorax, being placed between two rigid structures, viz., the spine 
behind and the sternum in front, arc easily compressed by even small tumours or 
swellings near to them ; while in the neck, owing to the feeble resistance offered 
by the skin and other tissues, the air-tubes may escape compression even by 
tumours or swellings of considerable dimensions. 

(A.)— COMPRESSION IN THE NECK. 

The larynx with its stiff* cartilages is difficult to compress, and unless some 
actual lesion be produced, such as fracture or dislocation, pressure from without 
is hardly capable of causing obstruction. 

In the trachea, on the other hand, the cartilages are less resistant, and what 
is more important, the rings are incomplete, so that they readily yield to lateral 
pressure, while in the membranous portion, placed as it is posteriorly and 
separated only by the a'sophagus from the spine, any pressure from behind will 
produce its full effect, so that slight lesions here may lead to severe obstruction. 

The causes of compression in the neck are affections of the thyroid gland, 
tumours, new-growths, enlarged glands, inflammation or haemorrhage in the 
tissues of the neck, disease of the cervical spine, and certain affectious of the 
oesophagus. 

I. AFFECTIONS OF THE THYROID GLAND.— Embracing 
almost completely the trachea as it does, almost any affection of the thyroid 
may lead to pressure, but the commonest and the most importiint of all is the 
ordinary brouchocele. 

Bronchocele. — It is by no means necessarily the largest bronchooeles that 
produce the most pressure ; more depends upon the direction of growth than 
upon the size, for if the goitre develop forwards, as it often does, little discom 

7 
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fort tuay be producet] by it, except tliat due to its weight, while a eiugle small 
cyst developing inwards, espeuially if situated towards the [josterior part of the 
trachea, may produce severe symptoms ; and still more if, as sometimes hapijens, 
the growth makes its way between the tra^^hea and the ucsophagus bo as to press 
upon the membranoiia portion, When the enlargement of the gland in uniform, 
the trachea is gripped between the lobes and pinohed bui/rally, bui it often 




uilulei-sl t'um|irL«hion or [liitdlini^ "I ll> 
trach™, proaiioed liy a goitru (Huri-j), 



happens that a goitre is free of all pressure symptoms imtil it ostenda dou-uwardB 
so as to get behind the clavicle or sternum, and it is in these ciises that the most 



The shape which the compressed trachea takes in goitre depends upon the 
direction of pressure ; thus in a uniform enlargement of the gland the sides are 
pinched together and the trachea is flatteuod laterally ; if the enlargement he 
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l^'i'i] jiiwudB on that side, uud in extreme cases 
I ' nt ihe neck, sometimes to Buch an extent 
i.iriliiii^ at the level of the cricoid, which may 

I <Li. Ik'iieath the steruum the pressure may be 
u tlien flattened iu the antero-posterior 



il iif preHUn.'. It is to thciH; cliaugoB that uiaiiy of 

ji ri'lorred to mimtuUr auliuii, the iiiiisclisi over the 
III u ."tate of teiixion, thus {uvjuiiiig tlic gtaiid buck 
lie iiiu^ulis have bwii divided, hut, as a rulu, without 
Ipb liave iu a fuw caswi lieeii found hy(>crtn)iihiod, in 
lila^Biua-like over tlie (;oitre, a (iKt which dis|Kueii of the 



id tlie ivtenmm ui clavicle, the mecliauism of the 
not, tlio dyspnoea is duo to compression of the 
i enlargciiieiit ia unitorin, or locally, where the 



erbatioii»; us the result of catarrh of the u 
I iljstnictioii or to the accumulation of secretion 
lie dyapncea is generally due to some sudden 
sequent on hicmorrhage or iuflammatiou in the 



in which » ]ntient i 
;!irttely reliif 



K suddenly sri)»!d with hi 



I.I otiior afl*e.;tiona of the thyroid arc rare. Most of them 
III' (ualiguant dineiiso. Tliia, white producing pressure, also 
through into the trachea. 



nil limtichiicelc. other iifioi'tions of the thyroid, snch as inflammation, 

id hiemorrhagc, are extremely rare as causes of obstruction.^ A few 

lydatids in the thyroid have been described, and a very remarkable case 

-iiry thyroid * recorded which estended from the chin to the sternum, and 

cause of serious obstruction. 

xophthalmic Goitre is commonly associated with dyspnceu, bnt unless 

,'land has passed beneath the stenium the explanation is to be generally 

,dit in other causes than pressure, and will be found rather in the nervous or 

'ular conditions present. Still in the few cases where the dyspnoea is due 

Ltly to the goitic it is brought about in the same way as in bronchocele by 

gripping of the trachea by the enlarged gland. 

Aenal Goitre, Luftkropf—Aerocele. — In connection with goitre refcr- 
ice may be made to the rare but remarkable affection which has been named 
■■■ri/tl goitre or aerial bronrhoceh (Luftkropf), and which has been also called 
I'radtaocele, Pnewnatoe^e, Hernia of the Trachea and Aei-ocele. 

' Edw. Rose, Arch./, klia. Chir., vol, xxi 

* Wilks and tloxon, Poih. Aitat., '2nd ed., 

* Schnitzler, If^ivHsr Kliaif;, 1S77. 
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This consists of a tumour, varying usually with respiration, increasing with 
expiration and sometimes almost completely disappearing on inspiration, often 
tympanitic when distended, but at other times not resonant to percussion. It is 
found in the thyroid region, and is sometimes bilateral, sometimes median, but 
most frequently unilateral. Its walls resemble mucous membrane, and the con- 
tents are nmcous or mucopurulent. These tumours are sometimes congenital, 
but more often develop as the result of violent coughing, vomiting, or 
straining. 

The symptoms are unimportant, for dyspnoea is rare, but it may be severe, as 
in a case recorded by Eldridge,^ in whose paper the literature of the subject i» 
given. 

The congenital cases are rarely cured, but the acquired may disappear spon- 
taneously. Mechanical pressure has been employed. Extirpation is a risky 
proceeding, and the remedy may prove worse than the disease. 

As to the exact pathological nature of these cases, much difference of opinion 
exists. Many varieties of air- containing tumours in the neck have been 
described. 

Some appear to have their origin in abscesses which have communicated with 
the pharynx, oesophagus or trachea. What follows, however, in these cases is 
usually cervical emphysema, and hardly ever anything that could be fairly 
described as an air-conUiining tumour. 

Others, especially those of congenital origin, are referred to persistent bronchial 
fisttUcBy the external orifice of which has become closed while the other part re- 
mains patent. 

There is, I believe, no case of this kind recorded which can be considered 
conclusive. 

True aerial goitre^ i.e., an air-containing tumour of the thyroid, could only 
arise when a thyroid cyst has ruptured into the trachea. It is a most unlikely 
condition theoretically, and as a matter of fact it has never been conclusively 
demonstrated. This being so, it is odd that Aerial Goitre or Luftkropf should be 
the name by which the condition is commonly known. 

It has been stated, but I do not know upon what grounds, that a persistent 
thymus may be forced out of the thorax by violent expiration and present as a 
tumour not unlike goitre in the neck. 

Two varieties remain, viz., tracheal and oesophageal pouches. Both are well 
recognised, tliough rare, pathological conditions, and are no doubt the true 
explanation of most of the cases recorded. 

Traclieal pouches (cystic tracheectasis) were described and figured by 
Virchow. They arise from the posterior wall of the trachea, usually about the 
level of the manubrium sterni. As they increase in size they extend upwards 
and laterally, and may present above the clavicle and reach below and behind the 
thyroid gland, thus closely resembling a goitre. 

It is stated that the communication with the trachea may become closed so 
that a cyst is left, lined with mucous membrane and containing mucus. 

Tracheectasis is in most instances a pathological curiosity — the pouches are 
small, and could not have been obvious during life. 

(Esophageal pourlies of small size are not altogether rare, bnt it must be 
rare indeed for so large a swelling to be produced which could in any way 
suggest a goitre. Such cases, however, imdoubtedly exist, of which the following 
is an interesting example. It was under the care of Mr. Berry, to whom I am 
indebted for the opportunity of seeing it and for permission to refer to it. 

^ Amcr, Jour, of Med. Sc, July 1879. Cf. also Petit, Rev, dc Chirurgie, 1890. 



Sec. 18.] OBSTRUCTION TO THK AIR-TURES FROM ^\^THOUT. 101 

Tlie patient was a woman 23 years of age, who complained of difficulty in swallowing and 
dyspnoea. 

Her symptoms dat*Ml from the age of 18. wli«»ii slie liegan t»» liave a feeling of tightiiesn in the 
throat after swallowing, which was n-lirvcii hy vomiting. Thrst* attiicks used to come on about 
every two months at lii-st, hut gradually iM-came nioiv firquent, until slic has recently found it 
impossible to take any food without vomiting. L;iti-ly tin- dyspna-a wu& brought on at once by 
lyins down flat, wliile stoooing forwai-d brougbl on an attack <»f coughing. 

when quiet the neck l«M»ked a litth' full, but otlierwise normal ; wlien coughing a large 
symmetrical tumour came up from the tlinrax int^) the n«»(»k, looking lik« a bronchocele. It 
ivached as high as the hyoid bone and as far bjiok as the jwsterior IxJitier of the sterno-mastoids. 
The trachea could be felt in front of it in tlic nii<ldle lino, and thf swelling was soft anrl 
resonant-. 

It was endcntly an air-containing cyst, and seemed to me like what had been described as 
" Aerial Goitre " or *' Luft-kropf." 

On oi>eration it was discovi-nnl to be an resophagi^al dilatation, and iiart of it was removed. 
For a time tlie patient did well, but tlien iMjgan t^) vomit jKii-sistcntly. When no fojwl could be 
retained gastrotomy was performe<l as a last i-esort, but the j»atient succumbed. 

The post-mtniem examination was incomi)h't^< ; but the oesophagus was found dilated in its 
whole length, and thei'e was no sphiuct^'r at the a'sophageal opening into the stoinach. 

It seems as if the condition is to be referred to a congenital absence of the sphincter, so that 
the air which the stomach containefl was foi-ced by coughing, vomiting, or straining into the 
oesophagiis, distending it, and in time leading t^> the fonnation of the remarkable tumour in the 
neck described. 

2. EMPHYSEMA of the cervical tissues may be attended with severe 
dyspnoea. It is easily recognised hy the crepitation beneath the skin, and by 
the resonance on percussion. The dyspnoea may he considerable, but this it is 
not ejisy to iussign to its proper cause, for though in pirt caused by pressure 
round the air-tubes, it may be also due to mediastinal emphysema, to interstitial 
emphysema of the lung itself, or even to pneumothorax. 

3. OF TUMOURS in the neck little need V)e si\id. Cancer, Siircoma, 
lymph adenoma, cysts, enlarged and inflamed glands may all cause pressure, but 
whetlier they do or not dej)ends entirely u|)on their |X)siti(>n and direction 
of growth. 

I have seen two eases in which a small abscess formed in the deep tissues just above the 
sternum in the mid<lle line. It i-apidly caused ])ressure on the traehea, and ihreatenrd to 

{»erforate it. In the situation they occupied it required some skill an«l courage t^) open them, 
mt with the evaeuation of a small amount only of pus, all the symptoms disjippeared aiKl 
recoveiy was rapid. 

4. DIFFUSE PHLEGMONOUS INFLAMMATION of the 

neck sometimes kills by dyspnoea. This may lie tlie result, on the one iiand, 
of acute inflannnation of the parts alx)ut tlie glottis or, on the other, of the 
collection of pus in such a position as to prochice pressure on the air-tubes. 
The same explanation holds also of the inflannnation round a f(jreign body 
like a bullet hxlged in the neck. 

S NEW-GROWTH AND FOREIGN BODY are the only two 

aff*ections of the cesophagus that are likely to lead to compressicm. A new- 
growth may push tiie trachea befon; it and cause compression, l)ut more 
conmionly it attacks the walls, and (prickly ulcerating through them, f(>nus 
a fistulous communication between the two tubes, with the result tiiat food 
passes into the air-tubes, an<l excites pneumonia, of which the patient 
dies. 

6. DISEASES OF- THE CERVICAL SPINE,— I^ew-growths in 

this jX)sition are rare, and still more rarely cause compression. Caries may be 
atttnided with suppuration and lead to compression as in some cases of retro 
phar}'ngeal abscess ; but the pus as a rule collects at the sides or posteriorly, 
and not towards the front, thus avoiding the trachea. 
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(B.)~G0MPRESS10N WITHIN THE THORAX. 

Within tbe thorax tho two L-omuioueBt (causes liy far are ftnfiirvsni aud 
now-growtli. 

1. ANEURYSM. — It ia ubviouH HiRt the aneurysms which are most likely 
to press upon the air-tiibGH are thoHe of the areh of the aorta, but even among 
them there will be differences. In the first part of the arch an aneurysm tends 
to develop forwards and outwards, and though it compresses the upper part of 
the Inng it avoids the large air-tubes. In the second part the aneurysm develops 
upwards and backwards and will press upon the trachea almost at once, and 
being in the narrowest part of the thorax it will produce its full effect ; thus 
noil-marked pressure symptoms have been caused by an aneurysm not larger 
than a filbert or a walnut, and have been the earliest or indeed the only signs of 
miachief until profuse or fatal haemoptysis proved the nature of the lesion. In 
the same way the rapid development of a small secondary pouch in tliis position 
from a larger aneuryHmal sac often oxplaiutt the eiiddeii aggravation of the 
dyapiicea. The same rcniarks apply to aneurysm of the innominate or right 
carotid developing in this position. In the third part of the arch aneurysms 
develop downwarfs and towards the left, and they thus not infrequently eom- 
press the left bronchus. Wherever the aneurysm exercises pressure it may 
burst, and where it is very small profuse luemoptysis may be the first grave 
symptom. 

In tho descending part of the arch the direction of development ia away from 
the root of the lung, and though the lower lobe of the left long may bo com- 
pressed, the air-tubes usually escape. 

2. MEDIASTINAL TUMOUR-— Every mediastinal tumour is capable 
of exercising pressure upon the air-tubes, but it b especially the malignant forms 
that are important in this respect, fgr by their continuous growth they are certain 
to pressupon theair-tubos sooner or later. How soon, however, will depend upon 
the place of development and the direction of growth. Dyspncoa in the course of 
mediastinal tumour is, however, not of itself sufficient to indicate pressure on tbe 
air-tul»es, for it may he due to secondary depositH in the lung or to the direct 
spreading to the lung of the growth, to the compression of vessels, both arteries 
and veins, to pressure on nerves and consequent laryngeal affections, to compres- 
sion scquel» in the lung such as bronohitis or pneumonia, or lastly to pleuritic 
effusion. 

In whatever part of the mediastinum tlie growth may have originally started, 
it ultimately roaches the ti'achea or main bronchi at the 1*001 of the lung and 
compresses them. Of the bronchi it may involve one or both, but, if both, rarely 
both equally. 

The dif^nosis of mediastinal tumour presents in many cases but little 
difficulty. The signs all point to some solid mass in tbe mediastinum. They 
are (I) dulness beneath the sternum or in the interscapular space, with increased 
vocal vibrations, vocal resonaitce and hr-eath sounds over the dull area ; (2) com- 
pression of veins shown by dilatation of the superficial veins over the chest or of 
the large veins in the neck or arm, with, not nnoommonly, ledeEna of the corre- 
s))onding parts, i.e., of the head, neck or arm ; (3) compression of arteries indi- 
cated hy a dilference in the carotid or radial pulses ; (4) pressure on nerves as 
lus paralytic or spasmodic affections of the larynx ; (5) and lastly 
by pressure on the air-tubes leading to stridor where the trachea is involved 
or tn obstruction to the entry of air into the luug where the main 
s involved. 
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All these signs may be equally given by an aneur3'sm, hut as a rule with 
aneurysm there is not iis great an increase in tlie voice and breath sounds over 
the dull area as with solid tumour, and there aie the more special and character- 
istic symptoms of aneuryKin, viz., visible and palpable pulsiition, witli prolxible 
secondjiry cardiac changes, l^^tsy as the diagnosis between new-growth and 
aneurysm is in most cases, in others there are no distinctive signs which enable 
us to get beyond the fact that there is some mediastinal obstruction, and the 
differential ditignosis has then to be made by general considerations, viz., by the 
age and history of the patient. Thus if the patient be a man of middle age, with 
a historj' of hard muscular work, of drinking, and of syphilis, and who has not lost 
flesh, the diagnosis of aneurysm is fairly certain ; if, on the other hand, the patient 
be young or old, and have lost flesh, the probability will be equally strong in 
favour of growth. 

Still, take wliat caro \\v will, the diagnosis may 1m« incoiToct, for even mk'Ii i-hanu'toristic signs 
afl pulsation and murmurs may mislead, as tlio two ciisi>s following show. 

1. A man of 70 had dyspna'a an<l stridor and dulncss hcneath tht* strrnuni, with increas(Kl 
voice and bn^ath sounds, lie had no inilsation or dclinito signs of anourysni and had lost tlesli 
rapidly. The (iiagnosis of ncw-gix»wtli s«M»mwl clt-ar. liv dii'd suddenly of hjvniojjtysis, and 
on the autoi^y a very large thin-walli'd aneurysm of the whole arch of the aorta was found. 
It was a case of non-pulsating aneurj'sm similar to those ilescrihed hy Mr. Mommt l^iker in the 
jiopliteal and other jwrts. 

2. On the other hand a young man of 'Jfi eanie uufh'r ohservatiun with the signs of mc\liastinal 
mischief. He was well nourishe<l and luul not lost Mesh then. There was<listinct pulsation under 
the sternum, and the diagnt>sis of aneurysm of the aorta was niiule. He was phu'ed U|M>n Tuffneirs 
diet, and after a few w«H*ks tin* pulsati(»n almijitlv dihai»|N'ared henealli the sternum, and at the 
same time throml)osis occunt^l in the femoral vein. The <'oneluM«)n seeme«l ohvions that clot- 
ting haci ixjcurnnl in lK)th places, and the diagnosis of aneurysm siM-med to be confirmed. lJ«>fore 
long it l)ccame dejir that the diagnosis was wrong, and wlim the patient died some months later 
a large sarcoma was found in the meiliastinum involving the jiericar<iium and roots <»f tlie lungs. 

In the conuuon form of mediastinal tumour the growth starts in the glands 
or other tissues of the medi:istinum and only involves the bronchial glands late 
or secondarily. There is, however, another form which may fairly be clas.sed 
with mediastinal growths, though it is sometimes placed among tumours of the 
lung. 

Primary Tumour of the Root of the Lung.— In this form the 

primary growth is roun<l the bronchus at the root of the lung. This is a 
very reruarkable form of ailoction, and one to which the attention has not been 
given which it seems to mo to deserve. It is of 'all kinds the most ditticult to 
diagnose, and may even be easily overlooked on tlie posf-worfem table, for the 
growth is often extremely limitcfl and the glands in the mediastinum are not 
involved. 

The growth seems to me to originate in the peribronchial tissue, and I 
believe it to be always cancerous, with a large amount of fibrous tissue in it, 
which undergoes contraction and thus compresses the bronchus early. It does 
not inviule the inner walls of the tube and ulcerate, but spreads along the tubes 
in the peribronchial tissue for a distance of two or three inches into the lung. 
On section it appears white, and looks like librous peribronchial thickening, and 
its real nature might be, and is, easily overl(x>ke<l. The lung beyond shows the 
usual results of obstruction, and in the airless infiltr;\te<l portions, cavities are 
often found which have been described as softened secondarv nodides, but are 
really patches of subacute pneiunonic inflanmiation which have undergone necrotic 
degeneration. 

When the main bronchus is affected the whole lung passes into the condition 
described. Dulness is found over the whole side, the movements are restrict^id 
or absent, and as the vocal vibrations, vocal resonance and breath sounds are 
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also absent, the diagnosis from pleuritic effusion will be very difficult. When 
the secondary changes in the lung lead to a rise of temperature, as they not 
iiifrequeutly do, the case may closely resemble phthisis. In one case empyema 
was diagnosed, und a needle inserted which brought away some puriform fluid. 
The uatui'e of the case was subsequently recognised and diagnosis of euucer at 
the root of the lung correctly made. The jh/et-nu/rtem showe<l that the fluid 
obtained by the needle came from one of the neorotio cavities in the luug, 

1 b«,vB recorded three csara of thia Itiud in the 35tli volume of the PathologUal Tmasaelioiia, 
and uiotlier ia uublislied in the SSth vnlnme by Dr. Newton Pitt, which ia renimkable in two 
respects, ErsC, that tbe growth ni'ij^Ti]itad in a hrutichial gland, and secondly, that there were 
two seaondary nodialea in the 0pi)0ait8 long. In tlie oaaea iWriljed, and in others I h.ive 
seen, sei'ondury growthii Wei's abtient (</, ohtipCcr on New-Growtliti of the Lung). 

3. ENLARGED BRONCHIAL GLANDS.— The bronchial glands 
UK situated round the bifurcation of the tniL-licn and roots of the Inngs. They 
art' ten to twelve in number, the largest heiiig pliwed opposite the bifurcation of 
the trachea, the snialleBt round the bronchi and their primaiy divisions for aorae 
little distance within the substanue of the lungs. 

They are of great importance, first l)ecau8B the lymphatics of the lungs run 
to them, and they are thus subject to enlargement, both acute andehionic, as the 
result of acute or chronic affections of the lungs ; aud secondly, because of the 
important amitomical relation in which they stand to the air-tubes, so that 
slight enlargement may give rise to mftrlted symptoms of pressure. 

Ill adults the glands are almost alwOiys nmcli pigmented from tlie deposit in 
theui of the carbon and other foreign particles introduced into the lungs from 
tbe air. This pigmentation is often associated with some enlargement, chiefly 
ot a fibroid nature, but rarely enough to produce syraptoms. In all acute 
inflanmiations of the lnng~for instance, in pneumonia, gangrene, or abscess, as well 
aa in acute bronchitis — the glands are, as would bo expected, acutely enlarged, 
but, again, rarely produce evident symptoms. 

In chronic bronchitis tiiere are always chnmio changes in the glands, whioh 
sometimes lead to enlargement, but at others to contraction. In the acute 
exacerbations of chronic bronchitis the glands undergo fresh enlai^ement, unless 
they are prevented by fibroid or other chronic changes, and the pressure caused 
by them may pi-oduce the stridor-like sounds which are often heard in such 
cases and are usually regarded aa a form of rhouchus. 

Thus I hod under my cure a cue uf chronia bronchitis in which the dyspiinm tnd stridor 
wore such marked Byniptoins that 1 was inclined to think that there mitst be steunsin of the 
LriLchea, probably of a Ry]ibi!itie iiatuif. with hroiivhitis as its resiilt, but as the bronchitis 

subdded the stridor disappeared aud with it miicli of the dyapncea, areEult tobefi ' ' 

to the relief of pressure as theinHanunaUiryEnlB.rgBinBnt of the glands aubsidsd. 



-e such marked Bvniptoins that 1 was inclined to think that there mitst be stenosis of the 

;hea, probably of a By]ihi!itie uatui'e. witli hroiichitis as its result, but as the bronchitis 

subsided the stridor disappeared aud with it mucli of the dyapncea, areEult totieriiirly atlrihute<l 

The bronchial glands may of course be the seat of new-growth, but almost 
invariably secondarily to new-grovrth in some other part of the mediastinum. 
A case of jirimary sarcoma of a brouchiat gland at the bifurcation is recorded by 
Ur. Newton Pitt,' It was discovered by aucideut in a patient who died of 
fractured base, and was the only growth in the body. 

The chief cause of chronic enlargement of the bronchial glands, however, b 
luberculivr iliseaso, and this iilone requires to he oonsidered in any detail. 

Chronic Tubercular Glands. — In phthisis the bronchial glands are 
always more or less affected, sometimes enlarged or sometimes shrunken and 
cretaceous, but they do not usually luld to or specially modify the symptoms ; at 

' PufA. Soc. Tram., »ixii. B4. 
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any rate, it is not possible to assign to them their proper share in the symptoms 
produced. It is possible that the bronchial glands, like the glands in the neck, 
may be tubercuhir and caseate withont phtliisis in the lung or any evident 
tubercular disease elsewhere to which they might be secondaiy. This is probably 
not uncommon, in children at any rate, and may give rise in them to s|)asmodic 
breathing and juiroxysmid cough, or even to attiieks which are justhmatie in type, 
as in cases recorded by Eustace Smith * a»d by ( Jee.- Indeed, the former writer 
states that in asthma in children the possibility of enlarged bronchial glands 
should always be borne in mind. Dulness beneath the sterinun has been 
described, but this cannot be caused by any enlargement of the bronchial glands, 
for they are too deeply seaterl. It can only bo present when the lymphatic glands 
in the anterior mediastinum are aflectcHi. 

To one point in the diagnosis of this condition Eustace Smith draws especial 
attention, viz., to the production of a venous hum beneath the sternum w^hen the 
head is thrown far back. 

That a mumiiir may l>c prfKluctHl fixHiucntly in this way in chiMit'i), in wliom the glands arc 
presumably m the cuuaition descril>od, theif? can ho no donbt, and Eustace Smith claims to have 
Cdnnected it conclusively witli onlargKl hn)n<*hial glands, ami lie states further that such 
murmure are not present in simple Hat chests, or with an enlarged thymus. The mechanism of 
production of the muiTUur he heiieves to be this : when the hearl is thrown back the larynx and 
the glandH with it are tilted forwai-d, and thus the glands, if they are enlarged, press upon the 
innominate vein. The larynx and parts about it, howevt;r, must be fi-ee to move, for if imt the 
nece5uiary pressure cannot be prtwluced. 

A similar condition of the ghuid may occur in the adult. It is much less 
frequent than in the child, but the following puzzling case I believe to have been 
one of this kind. 

A lad of 16 was under my care for very peculiar attacks of dyspinca, brought on liy 
swallowing solids. Liquid food (?ould be tiikcn witliout discomfort, but a lump of any kind 
brought on a severe attai'k which lasted a few minutes, and rlid not completely jMissolf sometimes 
for an hour or moiv. Theit? were no physicjil signs in the <;hcst, and the case sccnie<l to be best 
explained by the assumption that there were eiilaiged bronchial glands so ]ilace<l that the 
jiassagc of a S4^)lid iMMly down the oesophagus pushed them forwanl and cjiuscd pressure <»n the 
trachea. The jMitient was tivated on that assumption, lie remained under observation for 
some time, the s^Tnpt^mis slowly subsiding and ultimately entirely disaj»i>earing. Hv lias con- 
tinued ginco then in jHjrfect health for some yeai-s. 

Results. — As a ride acute enlargement subsides as rapidly as it comes on 
when the source of irritation is removed, if the irritation be chronic the glands 
may continue enlarged and j)roduce pressure ; more frequently they become 
fibroid, pigmented, shrinikeu, or cretaceous, nnd cause no further trouble. 

With chronic tubercular ghuids, however, other important changes may occur, 
viz., softening in them or suppuration in or round them. Such changes, owing to 
the position which the gland« occu[)y, are of serious conse(iuence. The pressure 
alone may give rise to severe symptoms, and even cause death, as in a case 
recorded by Makins,^ in which tracheotomy wjis performed, but without relief. 
Barlow "* has described a similar ease in which great thinning of the compressed 
bronchus had taken place, but without actual rupture. It most often happens 
that the gland ruptures and discharges its contents int-o the parts near : if into 
the mediastinum, with the production of a mediastinal abscess ; if into the phnira, 
with the production of an empyema. Fortunately, these more serious n»sults are 
not so frequent as the rupture into the trachea or bronchus. When this has 
occurred, the degenerating gland may in some rare cases slowly disintegrate and 

* I>i8, of C7iif(frrn, 1889. - Sf. Barthol. Jfusp. lirp., vol. xni. WC*. 

^ rath. Soc. Trans., xxxv. "* /ft»/., xxx. 
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be expectorated, the plaoe ultimately Viealing completely. Not infrequently the 
(liHchargeH aet up pneumonia, whiuli is likely to gangi'eiie ur dough, aud cause 
rapid death with septic eymptumH. Gee ' has recorded three iiitereBtiiig casea of 
this kind, and they are by no luoiina rare. Where lesa acute iiiflammatiou is set 
up, the lung may pass into a condition of iutei-stitial pneumonia or slaty induration. 
It ia interesting to note that in aonio of these cases the Caseous substance has set 
Up a secondary tuberortlosia in the lung. Sometimes the gland i« discharged bodily 
into the tntchen. It then becomes a foreign body and will act as such. It nmy 
be coughed out at once, but there ia the risk oF its impaction iu the larynx or 
in the tnichea, with immediate suffocation, as occurred in cases recorded by 
Edwardea* auti by Kidd.' In the process of extrnwira the gland may project 
into the trachea and lead to great obstruction, as in Gulliver's' ease, where a 
caseous gland lay loose in a small abscesa cavity, but projected into the trachen 
so far as to almost touch the opposite wall 

The child, agi-d -i, Iiud been unilur trmtiDont for bixincliitis, but had iiii|iiuvcd so Titr oh ti> 
Iw alile to l«are t\w luispiul. A w«ek Inter it wob brought i«ck witli urgent dysiiaia, and died 
iu a few houm, wlmii the couditioii dracribed was found paal-mvrltm. Tn« first attack wis jiTOb' 
ably due to tlie dischiii'iCd of tlio Hiitd contents intn the uir-tuhex, nnd the jiual one to tbe |ira- 
truiion of the gUiid itsell' into the trachea. 

SometimcH a double perforation occurs, into the air-tubes on the one aide, and 
into the pleurn or mediastinum on the other, producing in the one case pneumo- 
thorax, and ill the nther mediastinal ciiiphyBcma. 

Treatment.^] t is chiefly in children, aa being most subject to the chronic 
(ul>fi>.'iilrii' ■■iil:iru''(rii.'iit i.f the glands without phthisis, that the question of treat- 
iiii-Lii ri'.|iiin-- III lii' i-iiii-irIfi-L-d. In tiiem treatment consists iu the use of the 
oiiliii:i;\ iM[i!nli,'< ^urii f'lr iliB Similar oiilargements of glands ill the neck, viz., 
cod livi'i* oil, sh'i;! wiiii', gi«>d food, aud sea air. It was wider treatment of this 
kind, with the mldition of some iodide cf fmtassium, that the lad of 16 just apoken 
of recovered. 

Little aid can be looked for from surgery. Tracheotomy, though it has t>een 
performed iu several cases beoauae of doubt a« to the exact diagnosis, must fail 
to give relief; the tracheal opening is above the seat of obstruction, and the 
lesiona in the uiediaatinum are in moat cases beyond reach of the knife. 

Fortunately it ia only the rarer cases that give rise to very serious aymptoma, 
and if enlargement of the bronchial glands is as common a disease as some 
nuthoritira believe, it is clear tliat in a large number of cases complete recovery 
must take place. 

A succesBful caiie of operatinn frnm ttiv froiil, for nuytiastical auppurxtion in conneetion nith 
tubercular i;!iiiidg, is reiwrlfd by Milltiu." 

4. MEDIASTINAL ABSCESS.— Suppuration in tlie mediastinum is 
a very rare disc-.we. In tlio anterior mediastinum pressure upon the air-tubes is 
unlikely to be produced uidcsit the abscess lie beneath the manubrium; in the 
middle mediastiuuu, an abscess may citsily lead to pressure, imd, as already 
stated, softeuing or suppurating bronchial glands are the most probable cause ; 
iu the posterior mediastiuum the abscess will be moat likely due to caries of the 
spine. Such cases cannot, however, be anything but rare, for either the disease 
H'Duld have to be in the upper dorsal or the lowest cervical vertebra, or if the 
lower vertebra lie the seat of disease, the abscess must develop upwards, while, 
as a matter of fact, caries of the spine is commonest in the mid or lower dorsal 
region, and the abscess develops downwards, t'.i., away from the air-tubes. 
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One eaae only of the kind has conip under my observation. A little Ikiv, nine years of age, 
was ander Mr. Willett's care for aoute disease of the spine in tlie di»rsjil n>gion, for whicli ho liad 
been placed upon a spinal 8U])]iort, and kq»t u}M>n his hack. A fortnight before; I was asked to see 
him De had Ix'^un to sutler from dyspna-a of a {laroxyMnal tyiH.*. He lay in much distivss, 
breathing with ditlieulty, and slightly ryanoscd. Deyond sliglit stridor witli nKKh'ratc inspira- 
tory recession of the lowi*r rilw and soft jwrts of tin* clu-st, then^ were no di-Hnite pliysieal signs, 
the air enteriuK e([ually into both lungs, and tlu^ (tt'i-enssion nitte U'ing I'verywiiere ix>sonant. 
There was evidently obstruction U) the main air-i^assage, and as there was but little r(*spira- 
toiy excursion of the lar}'nx, and no laryngeal atlWaion, it was elear that tht^ tmcheu was the 
seat of obstruction, and the cause enlargefl or sn]>purating glands, or else an abscess due to the 
disease of the spine. A few days later the hul die<l of dysjino-a. 

The post-mortem showed that there Wiis extensive disi-ase of tln» sjiine from the sivond to the 
tenth dorsal vertebm, the ninth being th«> most atftH-t^il, and the ninth dise buing disphuMKl. 
Analiscess lay in front of all thfso vi-rtebni', and rxtoiuhHl upwaids into the neck nearly as far as 
tlic cricoid cartilage, largest below, narrow in tin- middle, but widest in the upjK^r dorsal region 
opposite the nianubrinm sterni, wlu-n* the o'sophagus was compiissiMi and the trachea llattenecl 
out, 80 that just above the bifuivatiini thn walls were almost in ermtact. At the siime level on 
the front of the trachea wciv two or thn-e small and hanl cas<'ous glands which no doubt heli»ed 
to increase tlie prt^ssuit?. The lungs were c<»ng«'sli'd but not otherwise alt^'red, 

A similar case is reconlefi by Schnit/ler,' but in eonmrtion with disease »if tlie .s(K^«)nd and 
third cervical vertebne. 

S MEDIASTINAL EMPHYSEMA.-Air may reach the media- 
stinum either from the vesicles of the lung when they have been ruptured by 
violent coughing or other expiratory ettbrt {hilerstitial emphysema) ; from the 
rupture of one of the large air-tubes, near the root of the lung ; from the neck, 
as sometimes happens afti*r tracheotomy, or when the air has spread to the neck 
from the subcutaueous tissue, as after a fractured jib. Air in the mediastinum 
may, of course, exercise pressure on the air-tubes, especially when it reaches the 
posterior parts of the trachea, but it is not easy to assign the part which pressure 
plajs in these cases, for the dyspnoea may be due besides to the interstitial 
emphysema of the lung where tlie lung has been ruj)tured, or even to j)neiuno- 
thorax, to which emjdiysema of the mediastiiuun not unfrecjuently leads. 

6. HiEMORRHAGE INTO THE MEDIASTINUM is another 

possible cause of pressure, but being due to the rupture of a large vessel or of 
an aneurysm, the syiuptoms of pressure are entirely subordinate to others of a 
more serious character. 

7- AFFECTIONS OF BONES. — Abscess in connection with disease 
of the spine has alrwicly been referred to, but besides this, tiunours of the upj>er 
dorsal or lower cervical vertebra*, as well as tmnours of the sternum clavicle 
and upper ribs or abscesses resulting from diseases of those bones, have to be 
mentioned as i)ossible though luilikely causes of compression. 

8. NEW-GROWTHS OR FOREIGN BODIES IN THE 

ESOPHAGUS may be the cause of compression witiiin tiu^ thorax, just as 
they are in the neck, but instances of this are very rare. 

9. PERICARDIAL EFFUSION.— Urge pericardial effusions are 
always attended with dyspnoua, due, no doubt, chiefly to pressure on the root of 
the left lung, but in jmrt also to compression of the lower lobe of that bnig, 
which is sometimes foiuid coUapsed and almost airless. With large effusions 
patients generally find the semi-recumbent or half-erect position most comfortable 
for them ; the pressure is to a great extent tiikon off the root of the lung, and 
at the same time the whole weight of the efl'usion is not thrown u|)on the 
diaphnigm. 

^ WicHfr klinik, l,s77. 
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10. DILATED LEFT AURICLE.— From the reUtion m which the 
left auricle stands to the left bronchus it is qiiite possible that when greatly 
distended it mi^ht exercise considerable presauro on it. There are, however, not 
many csjwss recorded in which this luta been attuuUy demoiiBtrated after death. 
The first casea *ere published by King' in 1838, and the prepAmtiuns are 
preserved in Guy's Hospital Mnseuiu. Friedreich ^ tioa recorded a case in which 
the diagnosis was correctly, inade during life, and u good specimen of the liiud 
was exhibited by Dr. H. H. Taylor' at the Potholc^lcnl Society, 

Tlie patiBiit, « Iml nf IS, wm tlw aiibicct nf iiiitnil stennain. The left mricle was extreiuelv 
diktcd and cnntnincil II otiniwi nf dark nlot, nnd itfl walln wnrp nrarlv a r|iiaiter nf ui incti 
thii^k. The left LninchM8 [HUincH iiuiijed lately behind it Hnd vaa llatteueil from t^forf btckwanlb 
in itn wliule IcitiKlh. 

19. BRONCHITIS. 

fironchitiii is a catarrhal inHamniation of the air-Lubes, 

Histoty,— The tenn hmncbiti!) dckes lint aiiiKur in medical literBtarr nntil the beginning rf 
the ]ire£eut cejitury, when it wiu< iuti'odnceil into this couutlj by Biuiliain, aiiil into Oennanj 
liy Pater Frank. Altbongh tlie Una was imt iisih), Sydenhsni in lisnully creilited with hsTing 
heen tlie firat to rBcogiiisc mii' rliiiiral furrn of I hi' dkwi=ii imdcr the mnw ptripnciimonia nMui, 
bat BsdhuiieiveB raumn^ l'<<i )»'lii-viii<: iIifii S\iIi'[iIi:i]ii ijid iii<i -.<> ntiti^li disuuvpi' the diseaaa as 

cryBlalliiie, in hiiigni|iliii' il'-.iij|'ii..ii, ili..- Khi.mIi-iIiii- ..I lii- i t.iu]mrarieB and predscBusoTs, wid 

he gives referBiioea tii ihmm. il.ii « li,ir Sidinliiiin li^-riiln-'l ua [ieri[nieuHioniii notha wa» 
rccogniaed and dsBcnbt^d I'y tin- imlv Mrili-in nl llir- l.'lin-.liiiii I'lu, iKitabty b3- AreUena. 

^deBhwn had tLi; ineiil at any mtB of fixing attantion njion the dujease, &iid the uanip he 
gaTSitUved. It irae uol, liuwever, until Itie endoftlie next centnry that its ]istli(iIo)Qr was mm- 
jireheudod. Frank, writing in 17B2, thiu deliuM ut>ri|nieuinouia iiutlui — " Poriimeumouia 
nutha fintior nohis broiichiunim nalarrhaH «at, <|ii(i in ]iitiutiisis nheaia aenibus cachecticis 
laxiiiqnB hoininiUna, frigida et liiiniida sub t«ni|viitate, ab iuxiedaul« menibrana mucoaee ho:) 
cBOoIea inveatienlJH initau'ono, eojiioaior tanKi<iav pitnita rBliirioii jwssn »e«rFl» bronchioruni 
tines opplendo, suHootitioneni aat citn minitatnr, quin ob dolorem aut ub piimaTiani inftamma- 
lionein spiiitus pnechidatur."^ 

Afhir the *{ipi»ranae uf Bodbsni'HBliort bnt clwainl trMtiae the aubjeet wna iiiiickly worked 
out, and Loenhec wu able tu ^vr w) conitjlcte an account of the difteoHe that it luu rarmed the 
boain of all nnbsequeiit dnwriptiana, and his clAuilieatioii is that still genoiully adopted. Since 
hia time our knowledge has been extended chieHy in the direction of the minute jiathalogy and 
liiwteriology ofthe disease and of the compliratimia t" whioh it leadn. 

iETIOLOGY. 

I. PREDISPOSING CAUSES.— Among the predisposing causes none 

is more iunKirtuut or commoner ihau catching cold; by this is meant not the 
direct irritation of the bronchial mnooiia niombraue by exposure to cold air, but 
the effect upon the body of a chill. 

It liUM lifii '•limvii * timt M'licii I'libbith, nftei liaviiig l>wn for some lime in a hot chamber, aie 
riiidJiiil) i*\|ni.-,| |.. ci.lil, tlii-v ^ll^vl■^ iimi in|iHily ti>»B hast until the internal lemiierature is 
soli 1 1. ill j^L.'i ^ ti. ]..\\ ii..iiii.i1 : l.tti I . ilii' r''iii|ii iriliii' ihi.'i^, and if the animal be killed after two 
<ii' till in il.L\'-. iiilt'i-liiiiil < 1i iii^i - -Ml- \--iu\-i jiL III.- !iiiigs. liver, and kidneys, and evca in the 
lifiiii .mil ".Ml-. Tlir' liiiiu :•! iiim i.r .,.!.! 141,. ii lIli> skin is cajiaWe of produciii); nutritive 
L-Uuji^t:^, nhali iiiuv 111 J III lulkmiiiiiLiLiu, a^ Is riL-eii ill uhilblaiitH, and it is fliip|ioaed that similar 
pirect.'i iiiny be prndnreil ujnin tlie iiitrniul lisKiiis by the chilled bluud, the spot picked out being 
that of leant regislnnce. 

If on an sninial's belly a hot poultice be l&id Tot some minutes, and rtiplaoed thbn by ice, tAe 
tiiiicoua mcmbraue of the tiochei and larynx liecomce very pale frum the cuntructiun uf Ihv 

' Ouj'j ffia^i. R^., Ser. I., iii. 17-'i. ' Viidi,.«-, Sjier. F"lh. u. Tli-r., v, AbL ■!. 

* Path. Soe. Tram., vol. il. 

* Uniiois and Stirling, 481. Roaeullial. ICcinni; Jltifulaliuii L tl. ttaTinbluC. Thierni. 
1, 187a 
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Tewels.' If tlic ics coutinuo to lio u|>ii1lci1, tlic jallDr iu n'jiliiuod l>y redtiiiu, und riuully by 
lividity of tho iqugouh nionibraiiu, tliu eiruulutjoii \a iitiiiedifl iiticl iiiucim U k-civUiI in itiureiuied 
KmouuL If tho iHiiiltice bo ojcaiu njiplifil tho veasoli; uoiitract offiilt aud llir QluvnUH tiiciubr&iio 
beciimcs Juilc, to be fullowccl ii){iiiii by siniiltu' cliau^jes when tlio imulticp U rejiliuiiil by thu ico. 
These exiieriiiieiLtM hUout Ii'iw suiiaititii the iuuuhiih iiiciiibruiic oftlie tmclii« U to reHoT ittiiiiulu' 
tiou of otiier iKniA ul' Uie body by Iteat uiul cu[d, iiml drtiiDiistrate how easily n uhill lo »amp 
lATtsof the body can cikUHe iiitlikiiiiiiiituii] iiftlii' i'<>s)iiratM'y tir|{aii». 

Theiie DxiwniueiitH men aii'l wuiiien {wrfonii uiiou thctiuelvoa daily, mid tlicir U tiu conituiiiii-i' 
CMlM of chilli uid coiiaeilueut broiichitiii, in Huiiiiucr as well ox winter, than cxjKMUroto cold uiiil 
drauglits, aflei' violent i-iercise or when the Hkin Ih acting frci^ly. 

The Keograpbical distribution of bruiichiiis cotnuidcs with thut uf 

cattttrb. Broiichititi occurs all tlic world ovor, juid tliuiigh tliciu in a gradtiul 
increase in freqiiuncy from the cijiutor to the poles, still the iiicreitse in by uo 
mcHUH rcgidar, for broiiuliitis is uiore frequent in sonic trupicnl ploccii with an 
average winter teniperaturo of +10° C. tliaii in colder places with one of - 5" C." 
It ia not HO much that the placL' is hot or cold m that it is subject to violent 
changeu of tenipenLture, and thut es[KK;iall]' tlic fall in tctnpcmtiire is acconi- 
pHuied by a cold and cutting wiud.^ Yet there arc uiiuiy places where the 
changes are sudden and consi<lcrablc, and cold winds prevail, and yet bronchitis 
is rare. In these places the air iu very dry. 

The regions that are freest from bronchitis are : — 

1. Those with a high uniform tcnitxiiuturc and low dew point, uucli as arc 
met with cHpecially in the tropical and subtropical zones, as, for exiimple, 
in some parts :>f India, the Antilles, the sonthem parts of California, luid 
in Egypt. 

2. Those with an extremely tlry atmosphere, for examjile, many jMi'tu of 
North America, (.■H|)cciallj the high western prairies of Illinois, Wisconsin, 
Missouri, Iowa, and in 

some parts of the eastern 
hemisphere. 

The three conditions, 
therefore, which favour 
tho prevalence of bron- 
chitis are violent tem- 
perature changes, with a 
moist atmosphci-e and 
cold raw winds. These 
conditions prevail most 
at the break of tlie year, 
and l)ronchilis is tliere- 
fore contmonest all tho 
world over at the respec- 
tive spring and autumn. 

Season. — What is true of difterent pi; 
difFcront seasons aud in different years. 
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'lujoiial iirevulviiuu of tmmchitiit, 

s tnic also of the same plac 



In this country bronchitis ia moat prevalent in the late winter and early 
spring months. 

Haller'H stati!<tifK, whiclt ai-e taken fnini llie retnnis of llie gRiivm! hai|>ilal in Vienna, ai-e 
defective, fruni tlio fact that but few eliildrcn are admitted as [latienlo into tliat hospital, but 
they aro wortliy of i-ocord -.a eitendiii^ over inany yean" and dealing with very large nuinbem 
(nearly l.-^.OOO). 

' limnton, I'h-nnaeo!. nnrf Tkan/,., -JIU. 

« Ilimai, Hid. (J.ojr. I'Mo'vgir, Slnttyarl, 1861. 

• Bienucr, Vinh. Areh., vol, v. 



The foliowinn aUtiatics illustnite the efToot of tho time of year upon the prevftlon 
bronchitis in England, Zurich, liivsUu, and Vienua. 

England," Znriyli." BrBslaa.* Vienna, 

iBt Quarter 38'783 43'5 2&-6 33-2 
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Kiving the mtt: 

Race iQ itself is without iii9uoiic«, except tbut the hardteat races sufTer 
least. Natives of tbe tropius suffer more than immigrants from colder climeH, 
itnd, when in temperate or cold regions, more than the inhabitants of those regions. 
and in these respects Europeans who have lived long in hot countries resemble 
the natives of tiiose countries, so that they are very eusceptible on their return 
home iind need to take care of themselves until again aecliinutiKcd. 

Feeble health. — A Imrdy and healthy coustttutiou being the best protective 
against catarrh, all conditions which reduce the hardiness and healthiness of the 
body will increase tlie liability to catarrh ; and further all local conditions by 
which the resistance of tbe bronchi is diminished will increase tbe tendency of 
the catarrh to settle in tbe bronchi. 

Bronchitis is for these reasons common among weak and sickly persons, 
among those who lead effeminate enervating lives, or those whose health is re- 
duced by disease, or old age, or among convalescents from illness. 

Age- — Bronchitis is couunonest and also most fatal at the extremes of life, 
I.e., among little children and in old j.wrsoua. Amongst children it is moat 
frequent and also most fatal in the early months of life, up to the nge of two 
yeani, after which the liability deoreoses rapidly with each year, but if tbe 
mortality can Iw taken as any test of frequency, very nearly one-half of all the 
bronchitis cases occur in children tmder 5 (ef. Table). 

It is stated that, of very young children, suckling infants tmder six mouths of 
age suffer least, and from this ia argued a less susceptibility to brouchitis, but 
the simpler explanation is more probable that little infants are better cared for 
and less exposed to cold. The excess of bronchitis under 5, though in part due 
to the feeble resistance which childroii offer to cold, may be often more fairly 
referred to the exposure to which children arc subjected under the mistaken idea of 
hardening them. Ciiildren arc often exposed as even strong adnlts would never 
be. This so-called hardening process is irrational and the cause of much disease, 
the weakly suffer and the strong do not need it. 

But besides these causes, it is in the first few yeare of life that those diseases 
most prevail which arc so liable to be associated with bronchitis, viz., rickets, 
congenital syphilis, teething, and diarrhoea. 

Sex. — It is stated on Lebert's authority that men are affected more often 
than women in the proportion of two to one. Tho mortality tables, to be referred 
to later, do not bear out this statement. 

Tho flgures laktu froui tlic RvgiBtrar-GcucniVH Tiibln show tliat 27,445 mnn lijcd an 

r'nst 25,965 women, and out of 920 ca^cs ndmitteil into St Uartholoiuew'a hospital in 
course of eleven years, 404 were males and 516 females. 

The excess, if there be any, on the men's side may be explained by the greater 
exposure to which men are subject from their occupations, though this is to some 
extent compensated for by the greater hardiness it develops. 



" Lebort, Seri. klin. BWt., 181(8, i 
* Haller, Slat. aUg. JraatoiiA, (ff 



(, Andr. Urd. Aaoe. Trans., 
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General diseases. — Certaiu general states of health seem to predispose to 
bronchitis, for instance, gout, Bright*s disease, chrunic alcoholism, or if they do 
not actually increase the liability by prolonging the duration of an attack, 
they diminish the chances of complete recovery. 

Infectious diseases. — Of certain infectious fevers, bronchitis is so common 
an accompaniment as to seem to form an almost essential part of the disease : 
this is especially the case with measles and influenza. In typhoid fever again it 
is rarely entirely absent, and it may be so severe as to mask for a time the real 
nature of the disease. In scarlet fever, tj-phus, and small-pox it is not rare, 
and in the latter affection may l)e associated with an actual eruption of pustules 
in the large air-tubes. It is met with also occasionally in ague, and yields, like 
that affection, to full doses of quinine. 

Murchison ^ states that though more frec^ucnt in typhus than in typhoid, 
bronchitis is in both fevers one of the commonest complications of severe cases, 
and a not-infrequent cause of death. It may in cither develop very early, or at 
any period of the illness, and, having once (levflo[)ed, may jMjrsist for some time 
and so retard convalescence. 

Apart from those fevers, in which there is a special tendency to bronchial 
catarrh, the frequency of bronchitis in fever may be attributed to sevenil causes 
— (1) To direct irritation of the bronchial mucous membrane by some jwison 
circulating hi the blood. (2) To the increased respiratory interchange necessitated 
by the high temperature, which, while it increases the excretion of carbonic acid 
and water, increases also the demand for oxygen, this extra work leiuling to 
overwork, which manifests itself in bronchitis. (3) And lastly, where the fever is 
intense, to cawliac failure, to which cause may be referred many of the cases of 
so-called acute pulmonary congestion, of which perhaps the simplest and most 
striking instance is met with in hyperpyrexia. 

Previous Attack of Bronchitis. — Among the local causes that predispose 
to bronchitis there is none more potent than a previous attack. The widespread 
tissue changes to which bronchitis leads explain the slowness of recovery and 
the risks there are of incomplete resolution. Each fresh attiick loaves its traces 
behind, and by reducing the resistance predisposes to another. 

Extension of Inflammation. — Bronchitis often develops also as a com- 
plication in the course of tubercular, syphilitic, or malignant disease of the 
air-passages, and is then due either to the direct spreading of inflammation from 
the disejised jmrts or to the passage over the mucous membrane of irritiiting 
discharges. 

Again, inflannuation may spread to the bronchi by direct extension either 
from the pharj'ux or larynx, as in croup and diphtheria, and after tmcheotomy ; 
or from the lung itself, as in pneumonia or gangrene ; or from a tumour involving 
the air-passages, whether an aneurysm or new-growth. 

Venous Congestion and Compensatory or Collateral Hyperemia. 

— ^Another importtmt group of predisposing causes is that connected with 
congestion of the bronchial mucous membrane. 

Under the term " congestion " two different conditions are often included — the 
one, ordinary venous congestion, such as is conmionly met with in the course of 
morbus cordis, the other, better described by the term collateral hyperamiia. 
In both cases the term " congestion " would be probably more appropriate than 
bronchitis ; the physiciil signs are the same, but the cause different, being in the 
former case chiefly mechanical, in the latter physiological, but in neither 
necessarily inflammatory or produced by organisms. 

' Wagiicr, Arch./, IleiU., 1872, p. 107. 
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f^.i/v»i^ C&'tffMi/m^ — Ts^. bncftaial r^iiiu -wn.. r: will t* ra&mbeRii, into the vena 
*r/^wi *4ui iPt^firxx ui>r'y,*t*I- *ari *r» ^ioii waniKZ^ wjii lii? rl^* fi»ic of the heart. They 

W)Mti U'Jtu xtkj rsi^^^^j «« la miznl ••*-'\v*m\o, zjntn ia ^rt^m^^ya z,y the circnUtion on 
th^ Utz *vU: <A tir**^ r»^»rt. rb* poIoifjiurT Ti»ii* T#Knmrt ii:»c^ixfied, ai» d<> aIso the branches 
whitth AOUMVita/'jt^ with th*: ^/roo^tiiiAl r^in:*. 4a»i !a«» rwali i* '!i>fi^«»&xi oC the bronchL If the 
<«^MitfTk*tkA «9Xittnrift th« <!r#&jp**«tioc ^z,nvbk throogn. M£Lt* Ittijp to th<» p.alni<>nArj arteries, and 
v/V> tiM; riffht %Hit of the h'»:&rt, And whf*a thi:* zi'^^ v^j Vj the L^rg? !mi;emLc veins, into 
wbkh the urfjttnhlad reiii*i op^n. 

In Mdrsuxond caMa^ of zn'r>rf>a:i cordis the brtjoch^ftl t>hiis. thi^cfor?, beeocne con^e^jted in 
two wajv, first, from the polmooarj ▼•»!£» •izrecc thrKigh the anA^motic brancnes, and, 
^^setrndly, indirectly through the syi^temic ineina. The result in either casse is bronchitis ; 
tb« luf^rbid changes, however, resemble m.*yn cLjeelj th*>3e oi chronic oedema than true 
iaflaumatiou. 

A similar explanation applies to the bron»!hiti5 adi!«>!iaced with emphysema. Though 
emphyfl^ma is commonly the resalt of bronchitis, still it also in torn leads to bronchitis, for 
the wasting of the alveoli and eoDseqnent destnactioa of vessels leads to obetmction to the 
circulation through the lungs, and, in the end, to dilatation of the right heart and systemic 
vd us, and thus to congestion of the bronchL 

The congestion will be further aggravated by the paroxvsns of couching, and it is quite 
possible that violent coughing of itself is adequate to produce bronchitis^ When during a 
paroxysm of cough the inspiration is long delayied or insufficiently performed, the circulation 
through the lungs is checked, the face becomes purple, the lar^ veins swell, and some of the 
small ones not infrequently rupture, so that hacmorriu^ occur into the skin, conjunctiva or 
from the nose. What is visible in the skin occurs also in the bn>nchi ; the veins are distended 
and may rupture, both into the tissue and upon the surface, in the latter case giving rise to the 
streaky haemoptysis so conmion in bronchitis. When the cough is chronic the veins of the 
skin are often permanently varicose upon the nose, cheek, and upon the chest, especially near 
the costal arcn, and the bronchial veins also are often in a similar varicose condition. In 
whooping-cough also it is evident that the bronchitis which occurs is to some extent the 
mechanical r^ult of the violent paroxysm of coughing. 

Collateral Hi/perctinia, on the other hand, is connected more with the pulmonary arteries 
than with the veins. 

When any part of the lungs is rendered useless for the purp«x>es of respiration, the blood 
which should have circulated through it is directed to the non-alTected parts, and these do their 
best to make good the deficiency. If they succeed compensation is complete and no symptoms 
result. If, however, they fail, comjiensation will De incomplete, the parts of the lung 
which are extra-worked will become over-worked and break down ; the break-down will 
declare itself by the signs of bronchitis, which under such circumstances is of very grave 
significance. 

When the cause of the collateral hypersmia is removable, as in pleuritic effusion, 
pneumothorax, or ascites, the congestion may disappear and recovery rapidly take place. In 
these cases the signs of bronchitis become the indication for immediate operation. When, 
however, the cause is irremovable, as in pneumonia, phthisis or tumour, they are very serious, 
and probably of fatal significance. 

Local Irritation. — The last group of predisposing causes is that in which 
the irritation is applied directly to the surface of the brouchi. The irritant may 
be simply cold air, though this is rare by itself, unless the bronchial mucous 
membrane be peculiarly susceptible. The irritants are more commonly foreign 
substances existing in the air in gaseous, fluid, or solid form, and carried into the 
lungs by inspiration. 

Bronchitis due to direct irritation of tliiskind is usually met with in connection 
with particular trades or occupations. 

Of (jases or vapours the most irritating are nitrous and nitric acid, sulphur- 
ous acid and bromine ; but as a rule gases are much less irritating than dusts, and 
in some cases, as with chlorine and iodine, toleration may be established after 
a time and no further irritation result. 

Few substances gain access to the lungs in the form of liquids except where 
they exist as spray, or where hot air, charged with products which are liquid at 
the ordinary tonii)eratures, is cooled. Many of these substances are aromatic or 
Uirry bodies, and produce no symptoms. 
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Foys, which are so common in London and other large iowuH during tlio winter, belong to 
this group, and call for more than a jiassing notice.^ The [)artic1c8 of moistui'e of wliich fog is 
composed become cftated with a thin fihn of oily matter derived from the coal products in the 
air, to which its density, colour, and opacity are due. This coating rendei-s eva}>oi-ati<m difficult, 
so that a London fog is as thick in a wann room as out of d(M)rs, and may be earned into the 
country many miles away from town. Such fogs ai^> of a most irritating nature to the eye as 
well as to the respiratory passages. The eifeot r>f fogs upon the pi-evalence and mortality of 
bronchitis is evident every year. 

The follovriu^ extract tiiken fi*om the liritlsk Mrilical Journal of Februaiy 13, 1882, is of 
interest in this relation : — *' In the weekending Dec. 20, 1873, following the memorable 
fog which was so fatal to the beasts in the cattle show, the death-i-ate in tlie metropolis 
rose to 37 '5 

** In the week ending Feb. 7, 1880, following a week of intense frost and dense fog, 
Uic rate rose to 4(5*7 ; and again hvst week, iiilluenced by the dense fog of the prec^^ding 
week, and a tew days of low temiwratuiv, the exceptional dealh-rate of 35*3 was recorded. 
The moitality <lue to fog atfects each group of ag«*s, but is smaller in infants under one 
year of age and greate^st in elderly ]»ei-sons. The deatlts from discuses of the rcspiratoiy 
organs rose fi-om 41f», 543, and 647 in the three precwiing weeks to 994 last week, 
of which 694 werc^ due to bronchitis and 185 to ])neunionia, exceeding the cori^'ctcd 
average by no less than 427. 

'* The extraordinanly fatal character of the London fog may be inferred from the fact that 
during last week, when the metropolitan death-rate rose from 26*4 and 27*1 ot the two 
])rcviou8 weeks to 35*3, the lute in 27 ]>rovi]icial towns, having an aggregate iK)pulation 
exceeding that of London, only rose from 23*4 and 23*1 to 25*2. Thus the London 
<leath-rate exceeded last week the avcmge in the 27 [)i\)vincial towns by no less than 
lO'l {)er 1000, and as the mean t(*m|>erature in the provincial towns scarcely differed at 
all from that in the metro})olis, the excess in the death-i-ate of 10 '1 i>er 1000 may be 
attributed to the [lernicious effects of the London fog." 

Dusts. — The soHdn exist in the form of dust. Coaree particles do not travel 
far into the respiratory passages. They produce coughing and are generally 
exijolled at once. The finer pirticles make their way in time into the ultimate 
branches of the bronchi, and «are found in great numbers round the alveoli and 
iufundibula, whence they may be traced along the lymphatics to the glands at 
the root of the lungs. 

It is only a portion of the dust inhaled which reaches the alveoli, even if the 
particles l>e ^nc ; the rest is (lei)osited on the walls of the tubes, and thus gives 
rise to bronchitis. 

Hirt divides these dusts into vegetable, animal, mineral, and metallic, and of 
these the vegetable dusts are the most irritating, and the mineral and metallic 
dusts come in order next. But the latter groups are the most important, on 
account of their greater frequency. . 

When this irritation has been long continued, it is likely to be complicated with, or end in, 
]>hthisis. The liability to this is greater with some forms of dust than olhei-s — for instance, 
though bronchitis is more frequent with the vegetable dusts, phthisis is more frequent with the 
mineral and metallic, as the following table shows. 

Tahlk showing, out of a hundred sick iiei-sons in each group, the number in each atfected 
with the disease specified.- 

Metallic. Mineml. Vegetable. ' Animal. 
14-8 11-0 19*0 ' 13*6 



Chronic Bronchitis, 

Emphysema, 

Pneumonia, 

Phthisis, .... 28-0 



3-1 90 4-7 

7-4 5-9 9-4 

25-2 . 13-3 



Total I 53-1 



51-1 46-4 



3-0 

7-7 

20-8 

45-1 



Mixed. 

18-4 
5-1 
6 

22-6 

52-1 



No conclusion can, h«)wever, l)c drawn from this table as to the relative frequency of 
bronchitis and phthisis in these two groups, for the phthisis was in many cases preceded for a 
longer or shorter time by bronchitis, so that the two groups are not mutually exclusive. 

1 Frankland, *' On Diy Fog," Froc, of Boy. Soc., 1879, No. 192. 
■^Hirt, he» ciU Merkel (Ziemsseu, Encyd,, vol. v. p. 489.) 
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Of ve<jeia}ile du$bi the most irritating are those derived from the siliceoiB 
hiiska of cereals, or from the fluff of fins, hemp, or eottou, atid coiiMuquently 
bronchitis is comraou among labourers in graiu shijis and grain warehouses, 
among flax, hemp, and lint dressers, etc. 

The chief metallic dasl is that of steel, and its effects are seen iu the tcndeuey 
to chest disease and in tlie shortt'iiod. duration of life among knife [grinders, 
needle-pointers, metal-tumera, et«., but the ell'cet upon the lungs will much 
depend upou whether the grinding is doue wet or dry, and how near the grinder 
sita to his work. 

The mineral duds are chiefly derived from the workiug of stone or pottery, 
and therefore masons, mill-stone niukers imd soiiiu kinds uf poitoin suffer severely. 

Into this group come also coal and charcoal, but of these charcoal is comimra- 
tivcly inert and coal is much less nocuous than others. 

The 'inimal iliuti arise from the workiug of feathers, wool, or bristles, and 
thus the trades of weaving, spinning, and brush-drawing arc rendered dangerous 
to health. 

As the various dust particles have been found in the hnjg tissue, terms have 
been used to indicate the nature of the dust to which the Inng lesions are due, 
viz., atithraeusis, for the coal and charcoal group ; siderosis, for the steel group ; 
and chalicoais, for the Btone-diist group. These affections will be described more 
fully later. 

Inheritance. — It is possible that a certain delicacy of the bronchial tissues, 
as of general constitution, may bo transmittal, which may render the offspring 
of brgnchitic parents more liable to bronchitis, but in the strict sense of the term 
inheritance cannot be shown to plaj' an^ important part in the causation of 
brouchitis, 

II. EXCITING CAUSES. -If we are to apply the conclusions of 
general pathology to bruiKliitis, we may conclude that the inllammatiou is 
ejtcited by the presence of pathogenic organisms. 

Bacteriology- ^^'ii^iL iIujw.' urganiaras are it is obviously very difficult to 
detiiiniiii', lur it i^ >i> v;i--\- U-v uiiiii-' iif all kinds to gain access to the air-tubes. 

Tin.' liner iimiK'lii uiid vc-iik'^ iire usually entirely free from organisms, but 
the trachcii and uuun brimclii, even in health, have on their surface many 
organisms both |>athogenic and non-pathogenic, Among the latter are the 
(meumoeiiccws ; FrUillaiulei'i budtlus ; Strii>t. pyogenes ; Staph, pyogenes aureus, 
and StapJi, p. altiu». As the pathogenic organisms are found in greater numbers 
in the bronchi tlian in the mouth, it follows that they must grow there freely.' 

In bronchitis all these oi'ganisms have been found in greater numbers than 
in health, and many others too, k.ij., Proteus, liitcillug ti/plwsis, baei/ltm rolt 
'■ommunin, as well as some hi/phami/eeles, e.g., Asptrijillus fumiijaim, Vidtum 
allneatu, etc. 

The observations upon broncho-pneumonia may Iw also applied to bronchitis, 
and we niay conclude that the two commonest onanisms in bronchitis are those 
which have 1>ceti formd to be commonest in broncho-pneumonia, viE., the pneumo- 
coeous and streptococcus, either alone or together, or associated with others. 

The organisms are most commonly introduced with tlic air inspired, either 

directly from without or indirectly from the throat or mouth. In this respect it 

' ia interesting to remember that nothing is commoner than for a caturrh to begin 

' BarfolH, Cabl.f. BaWcrioI., siiv. 12. 
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in the throat or nose and spread downward to the chest. The most striking and 
obvious instances of this are seen in diphtheria and scarlet fever ; but the fact is 
not less important, though less obvious, in such diseases as measles and influenza, 
and there can be little doubt- that a more careful toilette of the nose, mouth, or 
pharynx might do much to prevent bronchitis from developing at all. 

Another source of infection is from within, as when irritating discharges arc 
evacuated through the lung, e.g.^ from an empyema or a tubercular or other 
infective cavity in the lung. Or again, the infection may be carried by the blood, 
and possibly this may be the explanation of bronchitis appearing in the course of 
some specific fevers. 

In the case of the specific fevers the further question would arise in bronchitis 
as in broncho-pnouuionia, whether the infective organisms w^ere the same as those 
of the specific fever or not, e.g.^ Eberth's bacillus in typhoid, Lcifflcr's bacillus in 
diphtheria, the influenza bacillus in influenza, etc. 

It seems probable that in most instances the infection is due to some of the 
common non-specific organisms, e.r/., the streptococcus. 

If the bacterial view of inflammatory bronchitis be the true one, most of the 
so-called causes of broncl litis become, not exciting, but predisposing, causes, and 
must act in preparing the way for the attack of the organism by reducing the 
resistance of the bronchial tissues. 

This reduction of the normal resistance of the bronchi may be brought about 
by gene ml, or by local, causes ; for instance, the resistance may be normally feeble, 
as at the extremes of life, i.e., in the young or old, or be reduced by acci- 
dental causes, by ill-health, iis in rickets or during convalescence, or by gout, 
or albuminuria, etc. 

Of the local ' causes the commonest is chill, wliethcr this ivcts directly upon 
the mucous membrane of the bronchi, or indirectly through the blood. In this 
connection it is interesting to remember Pasteur's observation that fowls which 
were normally immune to anthrax could be rendered susceptible to it by cold. 

Another group of predisposing causes is formed by direct irritiints, such as 
the vapours of iodine and bromine ; solid particles, such as stone dust or metal 
filings ; or irritating discharges passing over the surface. 

Of all predis^K>sing causes none is more ix)tent than a previous attack of 
bronchitis, and the reiison of this it is easy to comprehend, when there are borne 
in mind the profound changes produced in the bronchial tissues by an attack of 
bronchitis, and the long time which is required for complete recovery. 

Cong^estion of the lungs. — If the germ theory be accepted for bronchitis, 
then it will be necessary to draw a sharper distinction than is usually done 
between the inflanniiatory and the other forms of bronchitis, so that the old dis- 
tinction between active and passive congestion will have to be revived in some form. 

The signs of congestion of the lung are those of bronchitis, and acute 
congestion of the lungs would then be equivalent to acute or inflammatory 
bronchitis ; the pasdoe congestion of the lungs, such as occurs in the course of 
morbus cordis, is probably of mechanical and not of bacterial origin. 

Another form of congestion which also should probably be separated from 
both of these is that which is sometimes called comjdevientanj congestion or 
compensatory hi/jyercemia, the tyj)ical instance of which is seen in acute 
pneumonia. Thus the signs of congestion or bronchitis developing in the non- 
inflamed parts of the lung, on the same side or on both sides, are well known to 
be of very grave significance, as being evidence of the physiological breakdown 
of an over- worked lung. 

Although the views I have just expressed as to the pathogeny of bronchitis 
are, no doubt, correct theoretically, wo are not in a position to express them iu 
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the form of a complete classification : but thib is not so very important, because 
the other factors in the causation of bronchitis are not thereby rendereil of any 
le88 importance, though they arc reduced from the rank of primary or excitin|j: 
causes to that of predisposing or secondary causes. 

At the same time to grasp fully the importance of the l>acterial element in 
the causation of V>ronchitis will have a good influence on our method of treiitment, 
and what is still more important, our measures of prophylaxis. 

It would suggest the more persistent use of antiseptic inhalations and ^pmy> 
as curative and not merely palliative measures, and in respect of prophylaxis 
would lead to the more ciireful treatment on antiseptic principles of local 
afiections of the nasopharynx and mouth, especially in patients whose general 
condition renders them especially susceptible to infection, as during an acute- 
fever, or the convalescence from it. 

FREQUENCY AND MORTALITy.-Bronchitis is an extremely 
common affection, but there are, I believe, no trustworthy stiitistics which show 
its frequency relatively to other diseases. 

Hosi)ital statistics are useless for this porpose, for the record of out-iiatitiiis is usually too 
iucomplete, aud only the severe cases which are admitted as iu-|iatieDts euter into tlic annual 
statistical rt'iiorts, aud lastly, in these rci>ort8 there is no account taken of bronchitis which i.> 
secondary to other diseases, and it is only wfcere bronchitis is the primary diM^as^e that the case 
appears at all under this heafling. For these reasons the statements made differ ^»*ide1y. 

The i>ercentages vary from 2 to 25. Lebert gives 8 as the relative jwR-eiilage f«»r Bi\>lau 
and Zurich, Ilafler 6*7 for Vienna, and Hirsch 21 for the northern jiarts of EurojK', when- 
bronchitis is most prevalent. 

For the same reasons it is impossible to determine accurately the jKrcentagc 
mortality of bronchitis, for though the actual number of deaths is recorded the 
number of cases cannot be ascertamed ; the statements made are therefore only 
approximate guesses. 

The mortality is said to be 2*8 for England ; Lebert gives 2*4 for Zurich aud 3*0 for 
Bruslau. 

The reports of the Registrar-General supply ample materials for the deter- 
mination of the absolute mortality from bronclutis in relation to the mortiility 
from other diseases. 

Table giving the death-rate for every 1000 persons living. The years given 
are choson so as to be well before the advent of influenza : — 

From all Causes. ' From Bronchitis. 





Male. 


Female. 


Male. 


Female 


1 88;i 


20-67 


18-4 


2-3 


21 


1884 


20-7 


18-5 


208 


1-9 


1885 


2005 


18-03 


2-3 


•2-14 


188G 


20-34 


18-27 


2-25 


216 



20-4 18-3 



2-23 207 



Thin given u death-rate for bronchitis of 11 per cent, for ma^es, and of 11*3 
for fenuiloM, i.e., of every 100 persons dying about 11 die of 

then, all ages together, bronchitis accounts for about 10 per cent, of 
JUt the mortality varies greatly at different periods of life. This is 
f Huou iu the uo.\t table, which is derived from that just given. 
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Tabu showing out of 1000 dpaths from bronchitiB the ii 
each period : — 

Uuder I yeur 286 ( , „ " 

„ 2yeiirs 133 J ■*'' 



nher that die at 



22 



„ 20 „ 2 Over 85 

From this table it is seen that out of every 1000 pereona dying of bronchitis, 
no less than 419 die before the age of 3 years, and 457 more after the age of 
55. Without laying too much stress upon these numbers, which would have 
to be corrected for the number of persons living at each period, the table shows 
how fatal bronchitis is at the eitremes of life. 
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Tahlb constitictcd fTom the Regiatrtr-Genenil'R Bt&tistics for the ypsm given. It shows the 
mortnlity (1) nf all r?!ipinitory diseases (continuous line); (2) of bronehitin (iluttnl line), 
relative tn the niortalit^ from all causes (reckiined ns 100 jwr cut. ) at the different age 
[lerinds ami alsii fur thi- lirst live years of life. 

THE MORBID ANATOMY OF ACUTE BRONCHITIS.-The 

bacterioli^y of the disease haa been already dealt with. 

Even where bronchitis has been the cause of death, there is often singularly 
little to be seen with the naked eye ; the lungs may appear more or less congested, 
with irregidar patches of emphysema or collapse scattered here and there, or if a 
section be made and the surface squeezed, drops of frothy mucus or muco-pus 
may einde from the orifices of the divided tubes ; the lower parts of the lungs 
behind are usually in a condition of hypostatic congestion, i.e., are osdematous 
and sometimes almost airless, and, on section, more or less frothy watery fluid 
Hows from them. The right side of the heart is greatly dilated, and the 
various organs show the usual results of venous conttestion consequent on a 
failing heart. 

If the bronchi be laid open, their surface is found covered with mucopuru- 
lent secretion, and when this is removed the mucous membrane beneath looks 
swollen and is altered in colour. 

The secretion varies much hi quantity ; it may be scanty and viscid, or copious 
and frothy, watery, or more or less puriform. It constitutes the sputum, whicl 
will be fully described subsequently. 
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The mucous membrane generally is swollen, often Telvety in appearance, and 
usually redder than normal. The redness may occur in spots (punctate), in 
patches of irregular size and distribution, or involve the whole surface uniformly ; 
but it may be completely absent, so that the mucous membrane may look even 
paler than normal. The colour may be piuk, bright red, dusky, or livid ; aud it 
is not easy to distinguish these inflammatory colour changes from those due to 
post-niortera staining. It is not possible from the appearances after death to 
draw any but the most general conclusion as to the condition during life, for 
owing to the large amount of elastic tissue which the lungs and bronchi contain, 
the signs of congestion are rapidly effaced after death. As a general rule, the 
smaller the tubes affected the more likely are naked eye changes to be observed. 

The microscopical changes are, however, in severe cases widespread and 
profoimd- 

They have been investigated minutely by various methods : — 

1. By examination of the human lung in cases which have diM with bronchitis in all its 
forms. ^ 

2. By means of experiment upon animals. 

a. By the insufflation of instating substances or fluids into the trachea and bronchial 
tubes, e,g,f chromic acid, or bichromate of potash (SocolefT^) or nitrate of 
silver (Coniil and Ranvier'). 

h. By the subcutaneous iujection of appropriate drugs, such as cantharidiu (Comil and 
Kanvier). The solution used was 4 to 6 grammes of a solution of cantharidiu in 
acetic ether saturated at a tem{)erature of 20° C, and equivalent to about 5 to 8 
milligr. of cantharidiu. This produced symptoms of intense poisoning, and in the 
animals employed, viz., rabbits, was fatal in a few hours. 
The results of all tnese investigations are practically the same, the differences being only 
those of degree and accounted for by the method employed. 

Acute bronchitis, like other acute inflammations, commences with active 
hypersemia, which is followed by nutritive changes in the tissues and by 
exudation. 

The hyperaemia, or congestion, shows itself first in great distension of the 
small vessels, branches of the bronchial artery, which ramify in the inner 
fibrous layer of the mucous coat beneath the basement membrane. Some 
loops of these vessels may become so distended as to push the basement membrane 
before them and form villus-like prominences on the surface, to which the 
velvety appearance referred to is due ; occasionally they burst and hamon'hage 
occurs into the bronchus. As the inflammation extends, the deeper vessels in the 
muscularis and adventitia take part in the congestion, and some of the small 
vessels here may give way, producing the punctate hapmorrhages not infrequently 
found post-mortem in severe cases. 

The hypenemia is immediately followed by increased secretion from the 
mucous glands and from the surface of the tube. The secretion at this time 
consists almost entirely of mucus and contains very few cells. It is viscid and 
sticks to the surface. 

The mucous membrane now rapidly swells, and marked histological changes 
are evident. 

The basement membrane is oedematous, and often thrown into folds. 

The epithelial layer is much thickened owing to a great increase in the numlier 
of transitional cells (aj). These new cells being derived (according to Hamilton 
and Socolef!) from Debove's membrane, which is in a state of active proliferation, 
the ciliated columnar epithelium is gradually pushed farther and farther out, 
and is finally sIuhI (c). Sometimes a few round or cubical ciliated cells are seen 

' lltnuilton, PraciUiwier, 1879. - Virch, Arch., Ixviii. 611. 

» MttuHtl iCIIistoUHf. Pathol, , 1884. 
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foi ft time but stoii all Imeo nf cilitited cells and eohimiiftr colls is lost, and t!io 
epithelial coat is madi tip of round cells uiilj wliiili are either shed as sucli or 
aft«r undergoing uiiicuiU (.hitii^e (c) 

TIk mucous ^landb (ft, n,) iil hi a stutL of ^rt.(t activit} , they »i'e swollen 
and often uuiily setn by tlii. naked c\c the cells bemg tnUrged and verj- 
gntinilar, and the ducts lillcd with thetto i^IIh m various atagea of tuticoid change, 
aiid mingled with them a few leucocvtes When the coiiteutx are pressed out 



/Jl^^^l^^^ 







llr. I 

Acate bronchitiK. a ciliftli d cjiitli liuiii a, tli<cp In) is uf cpIU i ({obUt cvllii ; r, oells which 
liftve undergone eitrenie muciiid degrnomtitin r, nuclei effected in same wnjr; c{, such 
di^nerate cells cast nlT ■ ciliated e|iitbfliuin cast olT / deposit on surface cnla|K»ed uf 
drojiB of muoQs {/) string nmcinis and |iui celU ( r,) !/, dnot uf muuiiis gland filled with 
mucus aud colls K F|iithr'ltnm r f duct dttsched > cpithelmni or duct still attached ; 
J swolleii hyalitio ImMment membrane I coiinretive tisBiie of mocoBa, lartly infiltrated 
with cells »i distended blood vrssi-la ii mucous glands filled with mucus : o, wandering 
cpllsin ejiithalinm ; cellular infiltration 'f the connective tiasiip of the mucous gland, 
(ZiesUr, FaShol. Awil.) 

of the ducts their dilated orifices look like small erosions, and liave been incorrectly 
described as catarrhal ulcers. 

The secretion in the tnliea is in this stage more iibimdant ; it is formed 
partly of serous exudation from the vessels, and partly of mucus derived from 
the glands and epithelium. It is rich in mucus and small round cells. 

Wli. r III I :i,. ,1.11 ]Liund cells are all derived from the epithelial layer, or in ))art also from 
ilr. ' I, ii not agreed niwn, but since red blood cells have lieen olwervrd amone 

tl : ' >itLa] layer, and tnnt nut in sufiieient minibeni tu be eiplniiied bv >■ 

li.iiLi II.:,. , . i.. |. ,l,jlii.y of migration in bronchi ti« cannot lie denied, although Kamill^ 
SoLL'li.il ijjiL lj.i:'j,i .11 1 will; to ob^rve anything of the kind. 



r 

I W I 

(1m 



120 UlSEASBi OP THE OW.AXH OF KKSPDUTIOX. [SOC 19. 



T1>e lympbatica immediately boKftd) the Uuement maubniie an- packed 
vHh mbaD eeUi, had m the inBuninatiot) eitends the oeDDUr infiltntioa is toaad 
in Ibe inUrcdIuhr »paM» of tlie tnuwulariis and lu (be larger IjiuplnchauDels of 
tiae advttitttta (l)- It amy be tnced Uteuce along the perivascular and peri- 
Ijnncliial trmika to tbc root of the lung, where the glaiids are quite earir in the 
alleetion iwontn aud hyperxmic. The nutritkni and fuDCtioo ol the muscular 
eott Are in tbM ws; greatly impaired, a fact which accounts for the dilatation of 
tbc bronehi observed in aatae acute cases. 

The efaongea jiiat dMcrihed are those met with in a mi-hUe^-riztd bronrhu*. 
They are the name in the tratJiea ; with these differeDces, that the congestion is 
more cvitlenl, Ijein^ especially tuarked between the cartilages and iu the mem- 
branous portion, that the mucous glands 
reach a greater Mze, even that of a liemp- 
seed, and that the ducti and tbeir onficei- 
are more dilated. 

In the fin^r tufiet, i.e., iu tubes with 
A diameter lesa that one millimetre, the 
lumen is so email that it is readily 
plugged by the swelling and secretion, 
and thus rendered imperrioua to air. 
The result is that as the air behind the 
obfitniction is iibeorbed, the lung in that 
part collapses, white the immediately 
surronnding parte dilate. In this way 
are produced the irregular patches of 
emphysema and collapsed tissue already 
referred to. 

If the inflammation spread to the 

intralobular iind terminal bronchi, the 

acini of a lobule or group of lobuleH also 

ITjj, JI2 become involved in the same process, 

S«tion «r cpithrfisl' l»yor .f trwhea i« "^^ S'.^^ "^ '^ *•?<> patches of cousolida- 

Mturrhal liiflninnuilion (Cotiiit and lion known as broncho- or eatarrhal- 

Ranvier, Xan. (Pllitlol. PalAoi.). a, pneumonia. The vesicles are tilled with 

bawmant raembniii^ ; *, round oelU in large epithelial aud small K-mphatic 

drin»l oiHtlirlial ci-Uh ; n, ihucub on "'^'1 epithelium whicli has Iwen suckeil 

■nrfiion fc*, mid in globules, /. into them during violent inspiration. 

The lymphatics of the small bronchi 
are in immediate relation with those of the alveoli, and they all become filled 
with lymph cella, so that on section a small tube looks as if surrounded by a 
circular aone of connective tissue stnfTod with leucocytes. The muscle cells may 
bo NO cumpresnod by this infiltration as to waste and even permanently disappear. 

Tliu hrmichial glands are enlarged in all canes of bronchitis iilike, whether 
aoiite or chronic. 

Should the inflammation subside, the inflaunnatory produetfi may be gradually 
removed, the epithelium gmdually regenerated from Debove's membrane, and 
complete recovery lake place. Recovery is, however, a process of growth, and 
rii[iiiri-n lime, and when growth and repair are sbiggi-ih, as m old people, recover^- 
iiiii'l, li.' .slow inid may often be incomplete, L'ntil the ne^s epithelium ia, as it 
Willi', HiMSi.ncd, it will not Iw able to ofTer its normal resistance to irritants, and 
U'licdcy may be left which will show itself iu the tendency to relapse which is 
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ao characteristic of the disease. With eaclk relapse recovery will take longer and 
be less complete, and at last the patient will pass into the condition of chronic 
bronchitis, in which, though tlierc may be periotls of better and worse, tlie 
affection is never entirely absent. 

THE MORBID ANATOMY OF CHRONC BRONCHITIS. - In 

chronic bronchitis tl sec tl t b 

in different cases, as II be d scnbcd 1 t 

On Uying the bro h pe th 
occasionally dwil gray t mooth 
strands of connectiv t ss I h ^ 
appearance like that f rs c. 
usually much dilate 1 d ea ly ee 
thickened nnd somet proj ts r 

The epithelial co g la d 1 
larly formed cells (o, fig 33) b t th 
most of the cells 
are of the goblet 
form and have 
undergone mucoid 
degeneration. 

The other 
coats are much 
thickened, partly 
from cellular infil- 
tration and partly 
from connective 
tissue growth. 

The cellular 
infiltration is ao 
considerable as 
almost to conceal 
the musculnr and 
fibrous tissue. It 
involves all the 
coats and extends 
along the course 
of the lymphatics 
even to the root of 
the lung, and fol- 
lowing the same 
course there is in 
long - standing 

coses great increase in the fibrous tissue (intcrKtitial pneumonia). The blood- 
vessels are dilated in all the coats and their muscular layer hypertrojihicd, owing, 
it is supposed, to vascular obstrnction consequent ou the ti-ssuc changes. 

The muscular coat of the bronchi is as a rule atrophiwl (fig. 31), and replaced 
by fibrous tissue, but it is said to be sometimes hypertrophied (Hamiltoii). The 
mucous glands commonly atrophy and disappear, being rephiccd by fibrous 
tisane, but they may remnin for a long time enlarged and active. 

Tiie cartilages are generally gradually absorbed, but they may calcify or are 
said to be sometimes even ossified. It is stated that they occasionally necrose, 
and being discharged into the tubea are coughed w^ -, \ ioviA, S.V "OKa w« t!syc«« 




aa the result of simple bronchitis, thoiigh it is not infrequent in 
tubercle or syphilis, 

III the ehi'ouiu bruuijliiti» wliidi siltviula hi^art diseoso, the I JikkI- vessels nre 
grciitly iliateiidetl iiud tortuous, uiid there lire many small Ljemnrrlinges 
and p!iti.-he!i of pigment. All the ixwts uf tlio bronchi are a'denialoiis, und there 
ia but little of the i:ellukr inHltratiou whic^h is the most utrikiug feature uf truL- 
bronchitis. Rupture of the distended capillaries is of frequent occiu-rence both 
into the tnhcs and into the Tcsiclett, nnd though the epithelium is shed and the 




liigmonWii alveolm- o|iith«Uum ; rf, alveoli. 

basement membrane thickened, this nnay be the simple mechanical result of 
ccdema. 

For these reasons, this form of bronchitis is regarded by many as the result 
of venous congestion, and not aa a true inflammatory bronchitis in the strict 
pathological sense. 

In the broiwihitis associated with the inhalation of dust of any kind, the 
particles are found round the vesicles, infTuidibula and finest hrotichiolea, and 
not at all in the coats of the large brooehi, encept in the outer part of the 
adventitia, where it is in immediate relation with the walls of the vesicles. 
They are especially abundant round the walls of the pulmowarj' artery (fig. 43), 
and iu the interlobular septa (tig. 44), but beneath the pleura they are found 
oidy in the deep lymphatic plexus. It is clear, therefore, that the particles gain 
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access to the lung through the vesicles, infuudibula, aud smallest bronchioles, 
and reaching the perivascular, and in part also the peribronchial, lymphatics, are 
carried thence with the lymph stream to the lobular septa and deep layer of the 
pleura, and so on to the root of tlie lung, where thvy are found mas.sed in large 
numbers in the glands. The bronchitis which follows is of the ordinary kind — 
the secretion is uuicopurulent, and the cells in it are not pigmented. 

The pathological complications to which bronchitis may kuid in the lungs 
are — (1) transient or permanent emphysema ; (2) transient or permanent 
bronchiectasis; (3) collapse; (4) bronchopneumonia; (5) interstitial pneu- 
monia ; and (6) chronic pleurisy. These affections will all be further referred 
to hi their proper places. 

PHYSICAL SIGNS. — The physical signs of bronchitis are few, and 
almost entirely auscultatory, viz., rhonchus, sibilus, and crepitation. 

Rhonchus and Sibilus are the wheezing sounds j>roduced in the large 
and small tubes respectively by the air as it passes over the surface of the 
swollen mucous membrane roughened by secretion. 

Both may be musical — rhonchus frequently, sibilus rarely — and have been 
then described as cooing, piping, or whistling. They are frequently audible to 
the patient and to others at a distance, and may be felt also with the hand laid 
upon the chest. In both rhonchus and sibilus the expiration is prolonged, and 
is often as loud aud even longer than inspimtion ; it may be sometimes not 
unlike true bronchial breathhig, but it never has the harsh guttural high-pitched 
tone such as is heard over pneumonic consolidation. The pause which in health 
follows expiration may follow inspiration instead, and this in adults as well as 
in children. 

The vesicular murmur is obscured or overpowered by the rhonchus or 
sibilus, but it is not alx)lished. If the tubes are plugged by secretion, the 
respiratory sounds in the corresponding parts may entirely disappear, returning 
again as soon as the tubes become pervious. 

The crepitation is of the large, medium, or small kind, accor<ling to the size 
of the tube in which it is produced, and it may, in some forms of capillary 
bronchitis, be even so fine as to resemble the fine-hair crepitation of pneumonia, 
and it has then probably the same origin. In the other cases it is due to the 
bursting of bubbles in the fluid. It will therefore be absent where the secretion 
is scanty and viscid, as in early bronchitis, and most abundant where the 
secretion is fluid and copious, as in the later stages. It is sometimes absent, 
however, where the secretion is profuse. Crepitation varies with the amount 
of fluid in the tubes, the depth of respiration, the size of the tubes, and the 
distance of the seat of production from the surface. 

Stokes has observed crepitation produced in the tul)e from the agitation of the secretion by 
the movements of the heart. 

The most striking characteristic of the physical signs of bronchitis is the 
capricious way in which they vary in character and position within short spaces 
of time ; an attack of coughing or a few deep inspirations may entirely remove 
all physical signs from one place and produce them in another. As would be 
expected, sibilus varies less than rhonchus. 

A persistent localised bronchitis is a very suspicious sign, and points with 
great probability to some permanent local disease, and if at the apex is often one 
of the earliest signs of phthisis. 

The percussion-note is unaltered in uncomplicated bronchitis, but if 
there be emphysema it may be hyper-resonant, and if tUer^ Vie o.o.Vbw^'^fc v>pt ^^\te 
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solidation dull. Patches of collapse and consolidation when small are often 
entirely masked by the complementary emphysema which develops, but if 
extensive, yield the ordinary signs. Extensive collapse occurs usually at the 
bases Ixjhind, and esixjcially in children. 

Inspiratory Recession. — If there be much collapse the soft parts of the 
chest may be forced in on inspiration. This is seen in the intercostal spaces and 
supra-clavicular and epistemal fosste, both in children and adults. In little 
children, where the ribs are yielding, the whole lower part of the chest may be 
sucked in to a considerable degree, though hardly ever to the extreme degree 
seen in laryngeal obstruction. 

When bronchitis frequently recurs in weakly — especially in rickety — children, 
permanent traces are often left behind in various deformities of the thorax, pjj., 
those known as the rickety and syphilitic chests ; and the same explanation is 
to be given of Harnson's furrow, when it is abnormally developed. 

The Sputum. — The essential constituents of the sputum in bronchitis 
are — 

1. Mucus ; with a few mucous cells, derived from the mucous glands 

or from mucoid degeneration of the epithelial cells of the respiratory 
passages. 

2. Serous fluid ; exuded from the blood-vessels of the bronchi. 

3. Cells ; some epithelial, from the mucous glands or from the epithelial layer 

of the mucous membrane, others small and round like pus cells, derived 
from the transitional layer of the epithelial coat or by migration from 
the blood-vessels. 

These elements, combined in varying proportions, and mingled with more or 
less of saliva and air-bubbles, constitute the different kinds of sputa. 

In a case of simple acute bronchitis the secretion is at first diminished, but 
soon increases in quantity ; it is at first scanty viscid, and composed almost 
entirely of mucus. It soon becomes abundant and more fluid, being mixed with 
serous effusion from the vessels. It contains few cells and resembles saliva or 
white of egg, and is then described as "sputa cruda." At a later stage, usually 
when resolution is commencing, it becomes rich in cells, w^hich have undergone 
fatty change and give it a yellow colour and an opaque appearance, "sputa 
coctn." 

These changes are similar to those which are familiar in the secretion from 
the nose during an ordinary catarrh. 

The chief named varieties of bronchitic sputa are the following : — (1) Sputa 
cruda ; (2) Sputa cocta ; (3) Sputa-muco pumlenta ; (4) Sputa pituitosa or 
sero-mucosa. 

1. Sputa Cruda. — Tran8|>arent, coloiirleas or pale giey, like white of egg, or a solution of 
gt^lalin or Ki"i»i visoid, Htickiiig to the Iwttoni of tne vesftel, witlioiit smell, of a salty or sonio- 
whttt inctAllic taste, mixed at times with a few streaks of bright blood, and more or less fit>thy 
with air huhhleH. It i)i*esents but few foinied elements, and these chielly large raucous cells with 
a few small roun<l cells, and now and then some columnar ciliated ejnthelium and a little 
M<iuamous epithelium fi-om the mouth. In chemical comj)osition it is rich in mucin, and cont^iius 
a little albumen ; the salts are almost entirely chloride of sodium. 

2. Sputa Cocta. — Moi*e opaque, of a yellow colour, and less viscid, it differs from the s]mta 
cruda only in the larger number of cells, small and round, as well as epithelial, both in a 
condition ot* fatty degt'iieration to which the yellow colour is due. Not infrequently the yellow 
substance occui"s in lumps or streaks swimming in a clearer fluid. In chemical comj>osition it is 
essiMitially the siime as the fonner. 

•^. Sputa Muco-purulenta, usually nunmiular, «./'., in small lumps or pellets, some thvating 
"^iid othei-s sinking in a viscid nnico-sei*ous Huid ; sometimes this form of sputum is scanty, ana 
\m»\». of little else than these jH'llets in moderate numU'r. It then closely i-esembles the sputum 
tonie fonns of [)hthi8is. 
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Microscopical examiiiatiou ithows nothing beyond an overwhelming nuiul>er of tms cells. 

As compared with pus, sputum contains more mucin and more chlorine, and while in pus 
the salts are chiefly {wtash; in sputum they are chiefly soda. 

In other cases it may not be immnmlar, but fonn a fairly unifonn liquid often of a dirty 
colour, which, on standing, se|)arates into layers, the upper frothy, ftxnn which raggiKl shanis 
hanff down into the opalescent fluid of the middle layer, and the lowest o])aque andgreen, like 
a sediment of pus, as indeed in great ^tart it is, mixed with detritus. 

In this fonn the sputum may be fetid, and in it are found stinking him|)s, composed of 
the granular detritus derived from decomposing cells, crowds of putrefactive Iwicteria of all kinds, 
and, not infrequently, fat crystals. 

As would be expected, chemical examination shows a number of the usual decom])Osition 
products, butyric, acetic and formic acids, ammonia and sulphui-etted hydrogen, ca])roic acid, 
maigarine, cholesterine and leucine. 

4. Spnta Pitiiitosa, S. Muco-serosa (Bi-onchorrhcea serosa).— A gcnemlly abundant synovia- 
or saliva-like fluid, often fn)thy, and with a few shreds of mucus. Tliis, the pituita of Laennec, 
is often very profuse. Besides occuning in one rather rare kind of bronchitis, it is occasionally 
met with in empyema and in acute miliary tuberculosis, and in smaller amount in the asthma 
huniidum of emphysema and morbus cordis, as well as in whooping-cough. 

I have seen this kind of sputum more than once in cases of pressure upon the trachea, by an 
aneurysm as well as new-growth. In these cases it is not as a rule mixed with air and might 
be mistaken for saliva. 

Andral ^ quotes a case in which a sudden discharge of an enonnous quantity of serous fluid 
from the bronchus occurred in a case of hydrothorax at the same time that the fluid in the pleura 
was being rapidly absorbed. This subject will be again referred to unrler the heading of 
Albuminous £xi)ectoration. 

Haemoptysis. — The sputum in bronchitis very often contains blood, but 
usually, only in the form of bright red streaks upon its surface, due to the rup- 
ture of some small vessels in the larger bronchi, as the result of the violent 
coughing [SfreaJi'f/ Juemopti/tiu]. 

In morbus cordis, not infrequently simill dark lumps are expectorated ; these 
are formed almost entirely of altered blood, and come from the vesicles, into 
which some of the distended pulmonary capillaries have given way 

Haamoptysis in either form lias but little importance in bronchitis. 

.SYMPTOMS.— The access is usually gmdual. Jt is characterised by 
general lassitude, achings or even rheumatic pains in the limbs. The patient is 
very sensitive to cold and comphiins much of chilliness, especially in the 
evening, but there is rarely any shivering severe enough to be called a 
rigor. 

A cough often precedes the actual atUick for weeks or months. It is rare for 
bronchitis to give no premonitory symptoms. 

Coug^h is never absent. It is due to the imtation of the secretion, 
but it stands in relation not with the amount so much iis with the 
difficulty of expectoration, being oft<3n most trying where the expectoration is 
scanty, and least troublesome where it is profuse. Where expectoration is ditH- 
cult, the cough is often loud, ringing or barking, and may occur in paroxysms of 
even some minutes' duration. It is generally preceded and attended by a feeling 
of tickling or irritation referred to the trachea or to the upper part of the 
sternum, and an attack is easily determined by slight changes of temperature, tis 
by passing from one room to another, whether it be warmer or cooler. It is 
occasionally brought on by eating, but drinking hot things relieves it. It is 
usually worse at night, and maj- be absent often during the whole of the day, to 
come on so soon as the head is laid upon the pillow ; this is explained by the 
suggestion that in the prone jKJsition the secretion gravitates to the posterior 
membranous portion of the trachea — that is, to the most sensitive part. 

' Cliniquc medicate. 
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Where the secretion, even if copious, is easily expectorated, the cough though 
frequent may uot bo uoisy or distressing. The worst attackH often occur in tho 
morning on waking, eapccially after a good uighl'a rest. At this time it is some- 
tirues so distressing thitt the jHitient prefers sleep brokeu by short fiUt of cough- 
ing to 11 good niglit with t)iQ violent morning jiaroitysai wliich follows waking, 
aud experience often leads them to deuline uleepiug medicines ou this aoooiiut. 

A severe paroxysm may lead to retchiug or evou vomiting, to tlie involuntary 
escape of uriiio or wind and froces, to epistasia, to hicmorrhage into the con- 
juuctivft or skin, to pi-otrusion of a hernia, or to prolapse of the bowel or 
womb. 

Pain. — Actual pain is unusual in bronchitis. There is often a feeling of »}re- 
JKWK beneath the aterunm, iucrcised by coughing, or of tirklimj and irritatum 
referred to the larynx, trachea or upper jiart of the sternum, biit pain is absent, 
imless it bo due to laryngitis, pleurisy, or to muscular strain from coughing. The 
muscular pain is generally referred to the edge of the ribs, or to tho epigastrium, 
I.e., along the iittJicliments of the diaphragm and abdominal muscles, while that 
of pleurisy is felt higher up in tho axilla, aud this fact is of some diagnostic 
importance. 

Dyspnoea.— Owing to the swelling of the mucous membrane and to the secre- 
tion in the tubes, tiie passage of air in and out of the lungM is imj>edcd. Tliia is 
met by inurcased riipidity of breathing. If the iiioreosod rapidity be not suffi- 
cient to compensate for the obstruction, tlie movements also become more 
vigorous. The accessory muscles tlien enter into play, and in order tliat tfacy 
may net to full advantage the patient assumes the sitting position {Ortlwpmea). 

iiiiiiuMt of uoaHcioilBiiuBB »atl miutculor jiowur arc rei]lusite, uud it 
vinitiatt. 

If the dyapncea increase, the patient becomes very reatleiss, tossing from side 
to side in the lied, now sitting u]\ now lymg down, until at last, when exhaustion 
comes ou, lie lies prostrate upon his back with i-apid shallow respirations, and 
[Hissing gradually into a drowsy and unconscious state, dies at laat comatose. 

The breathing may, towards the end, become very irregitUr and assume the 
characters of Cheync-Stokes's respiratian. This is a very gnive symptom under 
whatever circumstances it occurs, In bronchitis it is to be referred generally 
to a failing heart, and occurs as a rule only a short time before death. 

Tlio dysjmGea may come on in severe paroxysms, which are somolimes inoor- 
roctly called asthma. Of course, a bronchitie patient may also bo asthmatic, but 
the paroxysmal dyspnu}a ocuurring in bronchitis is not as a nile tnie spasmodic or 
nervous asthma, but is the result of the accumulation of secretion in tiie tubes 
and is relieved by il« evacuation. Tho same is true of the paroxysmal dyspnoea 
of plastic bronchitis. In bronchitis of tlie aged and of those snlFering from 
morbus cordis, the paroxysmal dyspnoea is often of cai'diac rather than p\dmonary 
origin. 

Where the dyspuoia is severe, it is in the earlier stages when the strength is 
still maintained that the patients Huffer most ; in tho later stages, they fortunately 
to a great extent lose conseiousnesa of tbeir suH'erings. 

Cyanosis.— This dcijcnds, as a rule, u|>on the amount of dysptieea. It varies 
from a mere dowky flush in slight cases, to a deep p»iq>le colour where suffocation 
is imminent. The cyanotic tint is inowt marked on the lips, the tips of the nose 
and ears, and beneath the nails of both lingers and toes. 

Deep cyanosis is rarely seen except where bronchitis is complicated with 
imiihysema, and it may then be alniost as extreme as iit congenital morbus 
j.-oidis. 



[ Dee] 
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When cjaiiosis is permanent, Tniubc tiiught that a fatty condition of the 
heart in all probability existed. 

In other severe cases cyanosis is replaced towards the end, when exhaustion 
is setting in, by an ashy ptillor ; the skin becomes of a leaden colour, is cold and 
covered with a claumiy sweat. This change, which is most frcipiently seen in 
children, may occur very quickly ; it is of the jrravest significance and nsually 
portends death. 

Fever. — The tempeniture rarely rises alnjve 101 or 102, except in children, 
and in some cases, even as many as half according to Leber t, it may not rise at 
all. It is of no especial type, but is modenitely remittent. There are often, 
especially in children, irregular exacerbations of fever which frequently end 
with sweiiting. Continued fever indicates severity. In the young and the old 
the fever is usually high, and it may then not be easy to exchide pneumonia, 
which is, as a matter of fact, not an uncommon complictition. 

When fever is present all the other symi)toms of fever accomimny it, the 
tongue is coated, the appetite lost, tlie bowels constipated, and the skin dry ; 
the pulse and respirations are ra|)i(l, the urine is concentrated and deposits a 
sediment of urates, the cheeks arc flushed, and there is often slight delirium, but 
all these symptoms may be present without any elevation of temperature at all. 

The pulse is quickenc»d, especially in children and old people, and that beyond 
what the fever would accomit for. It is at fii-st full and the tension high, but 
later it becomes weak and ill-sustained, of low tension, and often irregidar. 

The heart's action is at first laboured, but later, in bad cases, becomes 
weak, irregular and fluttering. 

The skin is often dry to begin with, especially if there be fever, but it soon 
becomes moist, or even sweating, and in the collapse stage is bathed in cold 
clammy sweat. The sweats when profuse are, however, not only sleep sweats, as 
in phthisis, but occur at all times of the day, and especially after coughing, and 
are most marked over the head and chest, especially in children. 

The face. — The eyes are suflused, the cheeks flushed in the acute stage, 
cyanosed in severe cases, and ashy pale in the suflbcative stage ; in chronic cases 
venous stigmata iire present on the checks and nose. 

The digestive system hardly ever fails to be afTected even in slight or in 
chronic cases. 

The tong^ue is coated, usually with a moist creamy fur, but in children and 
old people it is often dry. A dry red tongue in old j>eople, (iintrac thinks, 
indicates pneumonia, but this is not generally the case ; it (lepends chiefly upon 
the patient breathing through the mouth, especially during sleep. 

The appetite is imjwired or lost, but vomiting is rare except in children. 

The bowels. — Constipation is the rule, and may be very obstinate, but in 
children the attiujk is often ushered in with diarrhoea. 

Gastro-intestinal catarrh is in young children as common a result of a chill 
as bronchitis is, and it is not therefore surprising that the two should be 
frequently jissociated, and that it should sometimes be difficult to sjvy which is 
the more imi)ortant affection. 

The urine is scanty, of high specific gnivity, deposits urates on standhig, and 
it may sometimes contain a trace of albumen ; but it may present all these 
characters even when there is no fever. 

A trace of sugar has been detected during the acute stage, disappearing when 
this has passed. It is of very rare occurrence, but I have met with this transient 
glycosuria a few times. 
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Headache is couunon, oapeuially at first. It then depends partly upon the 
condition of the Btomoch und partly upon tlie Fever. lu the later stages it i:> 
groiitly duo to the congestion and straining of coughing. 

Delirium, ueiuOly of the quiet wandering type, ia common in ohildreu and in 
oid (jeiijilo, but only during tlie acute stage or towards the end. 

Tlie steep is broken and unre freshing, and often much diaturhed by tiie 
tough. 

The piitient may be drowsy during the day and wakeful at night. ConBtant 
drowaiuesn ia a luid sign in little children and old people, for it oftcu indicates 
the coumiencement of carbonio acid poisoning. In children it may become so 
decpiis to anggeat the conui of nieningitia. 

Pain, other than headache and tliat already described in the ubent, is not 
couimou, but BartheK and Killiot duacribc a form of neuralgia, nliiuh they 
associate with l>ronchitis, round the orbits and occurring in parosysuis occaaiou- 
ally of groat severity. 

I have tnut with laruxyHtiinl lieodiulie as ai'veii! as migraine in t)i« uollrsc ul' a Havtin; uuld 
usaocUtetl with broacliitis, wbioli provod to bo rhemnatic and yiplded at unw) to full dusta ol' 
aulicylate ofHoda. 

Lttstly, Convulsion Fits, wliich luay uouirueuce the attack iu children, may 
also iu them usher in llw end ; but in adults suffocation rarely ends with 
couvulsion». 

The effect upon the heart. — Iu all Imt the slightest forms of bronohititi 
the circidation througli the lungs is inipedeil, not so much from the bronchitis 
itself Bit fi'om the obstruction to the ontrauce of air, and the consequent defective 
aeration of tlie blood j while iu the olironiu forms there is added the further iui- 
pcdinieut eaused by the morbid clianges produced in the lung tissue. 

The first effect of the obstruction is to increase the tension in the pulmonary 
artery, hence the acoentmition of the piihuonary second sound and the frequent 
reduplication of the second sound ab the l)ase. To overcome this increased 
resistance, the right ventricle beats more forcibly, and the first aonnd is pro- 
longed over the right ventricle and occasionally also rcduplieate<l. 

At this time, the beats of the heart as well as the respirations iire greatly 
increased in number. 

The further effects depoud upon the amount of obstruction and upon the 
rate of its development, 

It the obstruction rapidly increase, us in a case of suffocative catarrli, tlie 
heart-beats increase at first still more in rapidity, but at the same time become 
irregular and less jiowcrful, losing in force as theyf,'ain in frequency. (Jrndually, 
as exhaustion acts in, they become alow and fluttering, and at the last the heart 
is paralyijod by over distension and stops in diastole. 

If the obstruction develop gradually, as in chronic bronchitis, the right side 
of the heart, upon which the eitra work is thrown, hypertrophies, and thus com- 
pensation nuiy be completcj but compensation, >)eing a process of growth, rei|nire5 

The healthy heart has ample reserves of force from which it can draw when 
demand is made iipon it, but these reserves are not unlimited, and if part of 
them be used for growth, less is loft for emergencieH ; hence the explanation of 
the paradoi that a hypertrophied heart is a weak heart : though apparently strong, 
it is actually weak, for it cannot stand a strain. These reserves are at their 
maximum in the young adult, and are small in little children and old people. 
Thus iu any ease of chronic bronchitis where hypertrophy has occurred and 
compensation been complete, a very slight catisc may be sufficient to render 
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oompensation iiiadequate, owing to the small reserves left, and the signs of 
cardiac failure will then appear. The fiual breakdown may result from causes 
which are not to be found in the lungs or heart at all, such as over-fatigue, 
bodily or mental, or an illness of some general kind, a pregnancy and so 
forth. 

As soon as compensation ceases to be complete, and the heart becomes 
unequal to its work, dilatation occurs, those part^ dilating most upon which the 
qhiel strain falls. Thus, in the case we are considering, the right ventricle 
dilates firsts then the right auricle and large veins near the heart. These condi- 
tions may be recognised during life by the increase of the cardiac dulness to the 
rights by venous and epigastric pulsation, and if the dilatation be extreme by a 
Hjnstolic murmur. The congestion then slowly spreads backwards : 

Ist. Along the portal system, leading to enlargement of the liver and ascites, 
and often associated with gastro-intestinal disturbance and piles. 

2nd. Along the systemic veins, as evidenced by a3dema of the extremities, 
especially of the feet and legs, and by albuminuria. The earliest symptom 
which the patients themselves observe is usually swelling of the feet, but the 
liver is often much enlarged before the feet swell, and may give so much pain as 
to be the cause of chief complaint. In these cases the hepatic enlargement and 
pain often greatly diminish when oedema or ascites develop. 

As the heart grows weaker the oedema slowly spreads upwards to the thighs 
and trunk, then to the abdomen and chest, and the patient dies at last water- 
logged, almost exactly as if the victim of mitral disease. 

When the right heart fails, to whatever cause that failure be due, the venous 
congestion to which it leads aflfects the lungs and the heart itself as well as the 
rest of the body. 

I%e ejfed of venous congestion upon the lungs. — The bronchial veins, opening 
as they do into the vena azygos and superior intercostal vein, will very early 
feel the effect of venous congestion, and the obstruction to these veins will still 
further aggravate the bronchitis which existii. The congestion may relieve 
itself to some extent through the anastomatic communications with the 
pulmonary vems, and thus part of the blood may reach the left side of the heart 
without passing through the pulmonary circulation at all, as is especially the 
case where there is much emphysema. This mixing of the arterial and venous 
blood may be a part cause of the considerable cyanosis which occurs in some 
cases. 

The effect of venous congestion upon the h^^art, — The coronary veins will feel 
the congestion still earlier, for they open into the right auricle itself, and 
as the result the circulation through the heart will be impaired and the nutrition 
of the whole organ will suffer, on the left side as well as on the right side. 
The effects will, of course, be most marked in the parts upon which the 
heaviest work falls, i.e., on the right side, and consequently fatty change, which 
is the pathological evidence of overwork, is often found to be most advanced on 
the right side. 

As soon as the left ventricle fails, a fresh cause of pulmonary congestion is 
added, for there can be no greater obstruction to the circulation than a left 
ventricle which cannot drive the blood onwards. The puhnonary veins become 
congested, and the aeration of the blood is still further interfered with. This 
adds to the congestion of the right side, embarrasses still more the coronary 
circulation, and by further impairing the nutrition of the heart makes the left 
ventricle weaker still. 

9 
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TLe viciouB cirole thus established explains the rapid failure of the heart, 
which is 80 striking a feature in the later stage of many cases of bronchitis. 

Peacock shoved that as the result of iirrmchitie — 

(1) Hypertrophy and dilatatioii of both the right and left veutritJe occurred, thv cavity of the 
right ventride being enlarged and the walls iuDTensed in thickness, the loft ventricle hoing in- 
creaecd in size, hut retaining the unua] thickneaa of its walls. 

(2) The pidmoDuy orifice was wider thau nomial. 

(S) The fostia of the farameo ovale was much enlarged, and might even bulge. Bethought 
it might possiblj even hreoine patsnt again when the valve is not adherent, but bad never 
BCtuiuly met with this. 

I hove met with one iustauce of tliie iu a woman, in whom the extreme cyanosis suggested 
a congenital affection of the heart Such a diagnoeis was not made, an except tor the cyanoBis 
there was no evidence of it. On the poat-morlem examination the foramen ovale wafl found 
closed completely in the upper part, hut for about a quarter of its circumference at the lower 
part tliB membrane was nuattached and formed a sort of valve, which under ordinaij conditionH 
no doubt closed the orihce, but under the altered condilioiis of pressure on tlie light side ul thi- 
heart allowed the passage of blood from the right to the left anncle. 

Peacock's * measurements show that dilatation of the oriticGs of the heart 
occure where there has been long-standing obstruction to tlie circulation either in 
the heart itself or in the lungs, but it does not follow necessarily that there must 
tlierefore have been regurgitation, for the valves may be able also to stretch and 
adapt themselves to the change, and thus still he competent to close the orifice. 

The result upon the heart is evidenced during life by the signs of dilatation, 
the most constant being displacement of the apex to the left with epigastric and 
venous pulsation. Iu spite of great dilatation the cardiac dulness is often 
entirely masked by the emphysema which bos developed. 

Murmurs are common. 

A tricuspid murvmr is siiokeu of as frequent, but this I eanuot endorse. 
Systolic murmura audible over the right veutricle, especially at the bottom of 
the liphoid cartilage, are not rare, but they are in most cases localised and not 
propagated so distinctly towards the right as they ought to be if they were 
really the result of tricuspid regurgitation, and as is observed in cases of organic 
disease of the tricuspid orifice. 

In the same way systolie vmrmure at tlie apei are not infrequent, but, again, 
they are usually audible only over the left ventricle and not in the axilla, and 
behind, as the common regurgitant mitral murmur is. 

This is not the place to discuss the theory of dilatation murmurs, or to 
criticise the application to disease of the physiological observations of Ludwig and 
Hassc, which go to show that muscular action is necessary to complete the 
closure of the auriculo- ventricular orifices, and that where this is deficient 
regurgitation will occur. It will be enough to state the fact that these dilatation 
murmurs are very rarely heard behind ; they are sometimes, but although 
my attention has been drawn for several years to this point, the two cases which 
follow are the only instances I have met with. I am therefore not ready, 
without further evidence, to assume that systolic dilatation -murmurs are always 
necessarily due to regurgitation. 

John S., aged 41, a labourer, came as 
1379, BulTering from severe bronchitis, 
but bad been worse for the last four moiitns. 

He was much CTanosed and had great d^pspn lEa. Eiamination disclosed general empbysema 
with severe bronchitis and abundant crepitation over the whole of both lungs. The cardiac 
dulness was masked b; Ilio eiuphysema, but the ajiei was about two inches outside Che nipple. 
A loud systolic murmur was audible at the apes aud for some distance IdIa the oxilbi, as well as 
behiniL This was thought to be due to mitral incompetence. Another mannur of the same 

' WdgM and Dimeniioai of Start, ISGl, p. 12. 
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character and also byatolic was present at the lijihoid cartilage. Tliia was attributed to trieuapid 
regurg^tatioD, and the aa,i<e was re^rded sa ouc of mitral disease with aecondaiy broncbitis. 
The patient was admittfld, and the signs remaiund unaltered for ionie days, hut when, after a 
fortnight, the bronchitia anbaided, Qi« murmurs grew fainter, and on lUh March thej had 
enCirelj disappeared both at the apex acd at the atemum. The apex, though not so mwh 
displaced, was still ouUide the nipple. The patient was iiiueh Iwtter but still somewhnt 
cjanosed. 

When he left the hospital a few weeks later, the bronchitis being goue, tlie apcl had returned 
la its formal place, the sounds were healthy and the murmurs absent 

On loth December 1S7S the patient came back with a simitar attack, and was again admitted. 
The bronchitis was almost as severe as brfont, but the apex was not quite so [ar displaced and 
there wu no apex munnur, but at the xiphoid cartilage a blowing systolic munnur was iiresent, 
and in the epigiutrium there was marked systolic pulsation and a slight preaystulic thrill. 

This attack was leas prolonged, as it was also less severe. The murmur disapjieared with 
recovery, and on leaving, the apei was aeain in its norma! place. 

On 6tb February the gstieut was admitted far the tliiid time, with most severe bronchitis and 



with the heart dilated more than ever. The apex was in the sixth sjiace, three inches outside 
the nijiple, and the a]>ex murmur was as loud behind and in the axilla as over the apex. At the 
xiphoid cartilaj^ there ivoa also a loud systolic murmur. The patient was deeply cyaooeed, and 



a nrck were much distended and pulsated forcibly. The feet and legs 
^edematous, and the abdomen distended with fluid. This Unie the jiatient did not rally, but died 
gradually, deeply cyanosed, pn 3rd Apiil. 

The poit-vioriem examination was made the next day. 

The body was a^dematous, with oonsidenblv ascites. 

The lungs very emphysematous, and exhibited the ordinai-y loaions of chronic bronchitie, 
Thej were adherent to the thorax wall in many places, the spaces between the adhegiona being 
occupied by serous fluid. The heart was greatly dilated, measuring round the auriculo-ventiicular 
sulcus twelve and a half inches, and from the base of the pulinauary artery over the apex to the 
auriculo-ventricular sulcus behind twelve inches. On section tlie right ventricle was enormously 
dilated, measuring Irom tlie palmonaiy valves to the ajiex five and three-quarters inches, the 
walla being veiy thin and in most parts not more thau a quarter of an inch thick. The left 
veiitriDli! wu aIko dilated, but was not much more than half tho size of tbe right. The muBcnUr 
substance was [lale and fatty, especially on the left side. The valvular oriflces were dilaUd some- 
what, but the valves themselves were perfectly normal and seemed unnsoally healthy for a man 
of his age, and there were aniy one or two small patches of atheroma in the aorta, 

Tlie other organs were congested, but otherwise normal. 

The patient died, it was clear, from cardiac failure, of which the physical signs hod lieeii 
distinct during life, viz., dilatation and murmurs. The dilatation ofiected both sides of the 
heart, the left an well as the right, thongh the signs of dilatation of the left ventricle which 
were so evident dming life disap]MiaTtd to a great extent, as is usual, after death. The fatty 
change so frequently associated with dilatation wsa found on both sides, though in this case most 
marked on the lefL There was no disease capable of producing this fatty change in either the 
arteries, the kidneys, or tlie heart itself, and there was nothing left to associate it with except 
the condition of the lungs. The direct relation between the dilatation and the bronchitis is 
clearly shown by the historv of the different attacks, which also demonatrates the order in which 
the cadties of the heart yielded — lirst the right heart giving the signs of dilatation and ending 
with the tricuspid regurgitant murmur ; then the left heart, which, aa In the second attack, 
remained for a time dUat^ without any murmur, but at last as the dilatation Lncreased a mur- 
mur also developed. The systolic murmur must in this case at any rate have been truly 
regurgitant, for it had all thecharaclersusually associated with mitral incompetence, being audible 
at the apex and also in the axilla and behind, diSering in the last respects from the ordinary 
dilatation murmur, which is confined to the region of the left ventricle and is not iiropagated 
beyond it As the bronchitis subsided the signs disappeared in the inverse order, brst the left 
ventricle murmur and some of the left-sided dilatation, then the right side mmmur and finally 
the whole dilatation, 

I have only met with one otlier case in which, aa the result of bronchitis, undoubted naitml 
regurgitaUon occurred without any organic valvular disease, and this was in a child foorteei 

chronic ■ ' *■ 

Imitted into the chest hospital with KTE 
le signs of severe general bronchitis. At the apex of the heart asystoli 



SB» of age, also the victim of chronic bronchitis for years, and with some consolidatiou of 
eleftuii ' ' — ■ 



as admitted into the chest hospital with great dyspntea and cyanosis, 
general bronchitis. At the apex of the heart a systolic murmur was 
heard, wliicb was also audible in the axilla and behind, and, as in the previous cose, the diagnosis 
WM made of bronchitis secondary to mitral disease. But this diagnosis had to be modified when 
the apex returned to its normal place and the munnur disappeared as the bronchitis got better. 
The patient left the hospital without any evidence of heart disease, and none developea as long tn 
she remained under observation. 
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PROGNOSIS IN GENEEiAL,— The proguoais differs so much in the 
various forma of broncUitia that it is difficult to make any statement of geuonil 
value, either as regards risk to life or prospect of cure. 

Bronchitis is most dangerous wbeu it attacks the small tubes, but in all forms 
age is the most important factor in prognosis, Ihe risk to life bGtug so much 
greater at the extremes of life. Acute bronchitis is, of course, more daugei'ous 
than chronic, but it offers greater prospect of cure. 

Much will also turn upon the previous health and actual strength of the 
patient, hence In the secondary forma the prognosis depends most upon the 
nature of the primary disease, and upon the extent to which the strength has 
l>een reduced by it. 

When death occurs, if it be not due to some complication, it results either 
from asphyxia, from asthenia, or from failure of the heart. 

These points in prognosis will be further dealt with in coiiuectiou with the 
special forms of Bronciiitis. 

DIAGNOSIS IN GENERAL, — The physical sigus are so characteristic 
that the diaguosia of bronchitis is easy. But when the term bronchitis is used, 
it im]jlie3 that there is bronchitis only and nothing else, and there the difficulty 
lies, for bronchitis is often secondary or the sign of some other affection, and 
these other affections it is often by no means easy to exclude. 

Tbc conditions with which special forms of bronchitis are likely to be 
confounded will he dealt witli in their proper place, and the toeons of diagnosis 
then cousidered. Perhaps the best point in diagnosis is this, that localised 
bronchitis, i.e., bronchitis persistently localised in one p<irt of the lung, is strong 
presumptive evidence in favour of a local lesion there. Thus bronchitis limited 
to ihe apex may be the earliest evidence of phthisis : when limited to one side 
is explained hy some unilateral lesion, e.g., widespread pleural adhesions or 
interstitial change in the luuga; when present at both bases is probably 
connected with hypostatic congestion, especially if associated with morbus 
cordis. 

Considering the close relation in which the heart stands to the lungs, a 
careful examinatiou of the heart should be made in all cases. 

Kven general bronchitis may be but an evidence of some more serious disease, 
e.g., acut« disseminated tuberculosis of the lung, but in this case the general 
constitutional disturbance aud the hectic character of the fever will suggest 
the correct diagnosis. 

In a similar way iu typhoid fever, where the abdominal symptoms arc slight, 
and the pulmonary symptoms pronounced, the diagnosis may be difficult. As a 
matter of experience, typhoid fever, acute tuberculosis, and bronchitis are not 
infrequently confounded for a time ; and when the fever is high, the diagnosis 
may be still further complicated by the possibility of pneumonia. 

Speakiug generally, the diagnosis of bronchitis is easy, and the chief difficulty 
lies in determining whether the bronchitis is the primary and only affection, or 
secondary, and a complication or consequence of some other disease. The best 
L way to avoid mistakes is to bear these possibilities of error in mind. 

I THE TREATMENT OF BRONCHITIS IN GENERAL. -The 

I general indications for treatment are clear : 

L: 



1. To remove the causes which have excited or predisposed to the disease or 
which maintain or aggravate it. 
To remove, control, or modify the pathological processes which accompany 
or directly follow the disease, and the symptoms which result from them. 
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3. To treat the gciieivtl conditions to which the diseaMO may give rise and any 

complications with which il may be assouiated. 

4. To take such meftsiirea of prophylaxis aa will prevent the disease develop- 

ing where predisposition exiate, or if it hae already developed, will 

prevent its recurrence. 
The ways in which these different indications can be l>esl fulfillod will vary 
greatly in the different fonuB of bronchitie. It will be convenient in the firat 
place to consider the general lines of treatment which may be followed, and 
aubeequently, as the special forms of the disease are dealt with, to indicate in 
each more particularly those from which advantage may be expected. 

The bronchi are accessible to direct medication only through the air iiiapired ; 
and this may be modified in respect of its temperature or of the amount of 
moisture it contains, or by the addition to it of therapeutic remedies, either in 
the form of gases or of the vapours nf volatile subetAOces, or iu the form of finely 
divided powders or sprays. 

Gases or vapours mixed with the air are easily carried, of course, to the most 
distant parts of the respiratory organs. Powders and sprays are chiefly deposited 
in the mouth and pliarynx, and though they niay reacli the most distant parte of 
the respiratory organs, their use is more uncertain and less under control. 

The luodili cations iu the air may be etfectcd either in the general atmosphere 
surrounding the patient, t'.s., in the room or in a tent surrounding the bed, or 
only in the air actually inspired by the patient by means of some form of inhaler. 
In the latter case the medication is intermittent while iu the former it may be 
continuous night and day. 

For the general medication of the air of the room, if the drugs he volatile at 
ordinary temperatures, it will be sufficient to expose them in saucers or iipon 
sponges ; if heat be necessary to make them volatile, they may be placed in 
eaucers upon a water bath, or saud liath, or over a spirit lamp. If, as in most 
cases, moisture be required as well, the common bronchitis-kettle answers every 
purpose, either placed on the tiro or heated by a lamp, the various medicaments 
heing added to the water. For stronger medication the steam-spray is useful. 

Inhalatioa. — For simple inhalation tlie ap]>anktus variea much with tlie nature of tlie BUb- 
etHnce used. For those vulatile at ordinaty temperature a very eimpU and effective inhaler maj 
be made out of a piece of gloss tubing, 3 or 4 inches long and of shout | of an inch bore, with oi 
witiiout an open bulb on it. This maj be lightly stulft^d with cotton wool, upouge, or CTen 
bluttiiig-paper, noaked with the eubataniw aolected. 

Another simple fonii coneista of a double respirator, between the two halrea of wbicb cottun, 
wool, sponge, or flannel is placed, similarly impregnated. 

For the inhalation of warm moist air, impr^naE«d or not with drugs, it is often sufficient to 
take a jug or can Glled with boiling water, and after covering tbe mouth and nose, as well aa the 
jng, wilb a towel, to breathe in the vapour which rises ; or one of tbe common forms of inhaler 
may be used, in which the air is drawn over or through the water, tlie temperature varying with 
the drug employed. 

LasUy, if a spray be employed tbe common hand appamtas used for eetlier will be sufficient 
tor an air-spray, while Siegel's apparatus is the most convenieut for Ibe steam -spray. 



rnnpewrfurt.—The a . 
the temperature of the body. 

Temperature of the 



inspired, uuless it be very cold, is returned on eipiration raised ti 
inspired. Temperanire of the air expired. 



' Landuia and Stirling, p. ^70. 
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In healtli great t^riationa iu the eitenial tonipentui'e of the air oan be talented, but that 
in not 30 in diaeaae, and the tomperatiire of BO" to 66' F. is that which eiperience shows to be on 
the average the moat comfortable to the patient 

It ia also importaut that the t«in[ieratiire ahonld be kept uttiforra, and that by night m 
well as day, i,t,, that no sudden cbangoa of temperature shoold occur. Thie is eapecially to be 
guarded agninat if the air be at the same time kept moist, for then a damp chill is likely to be 
produced which may be very detrimental. 

Although tho temperature of 60° to 6B° is the best for t!ie air aurrouuding the patient, atill 
by means of inhalers the air iospind is often presented at a higher temperature than this. 
It is then usnallr imnregnated with moisture or mixed with the vapour of drugs, so tlwt the 
simple action of hot di^ air has not been fully iuvestigsled. Cold air has been rarely used, 
but it has been administered at a teraperoture below zero, and is said in some cases of chronic 
bronchitis to have relieved the cough and other symptoms for a time. Its use is risky, for in 
most coses cold air aggravates the disease. 

MoidvTt. — Air is most pleasant to breathe when it contains from 50 to 70 perceot. of aqueous 
vapour, complete saturation being reckoned as 100 ; with more than 70 per cent, the air feels too 
moist, and with less too dry. It is this degree of saturation that it is desirable to maintain in 
the air surrounding the patient. 

A saturated atmosphere is not pleasant at auy temperature, and a fall of a very few degrees 
wUl then lead to the production afa damp and dangerous ohill. 

Fortnnately it is not easy to satumte the air of a room completely. When, as in the 
ordinary sick room, a bronchitis-kettle is used, the steam does not do more than make the air 
acreeably moist, Bomethiiu[ will depend upon tlte external temperature, for if the day be cold 
the ftir when raised to 65 becomra reUtiveiy diy and the steam added remedies this, but if the 
day be warm and moist the kettle is often found too much and is discontinued. 

If the room be large, as in the ward of a hospital, the result may be obtained by surrounding 
the bed by a half tent and allowing the kettle to steam gently nnder it. 

There are grave objections to enclosing tho bod almost entirely, for under these circum- 
stances the air becomes completely saturate, and the moisture condensing hangs in drops upon 
the inside of the tent. Iu such a tent with its saturated atmosphere the [Htients often lie in 
gn»t dieooiiifort. 1 have seen mauy cues, which had long renuittied in ifo/u quo wh«n treated 
in such a tent with steam, improve at once ispidly as soon as the tent was converted into 
i> half tent or the kettle removed. There is no doubt that the treatment with such a saturated 
:itmosphere hod in these cases done harm. 

The medical aubstaucea used for inhalation fall iiito two groups accordiug as 
they are volatile at ordinary temperatures or not. Tbey may all of tliem be 
tiaed either as moist or dry inhalations, i.e., mixed with water or not. Iu 
action they are for tlie most part atimulant and aomewliat antiseptic, or 
sedative. 

Iodine in concentrated form is a violent irritant, but when well dilated acts as a jiowerful 
stimulant as well as an anttsetitic, and if absorbed as an alterative and resolvent, it is found 
useful in some of the chronic forms of bronchitis. 

For dry inhalation 10 dro^ may be inhaled through a tube or respirator. Iodine is not 
often inhaled alone but in conjunction with other drugs of similar action. 

For moist inhalation the onlinan' Vsjior Indi is used, con^ting of one drachm of the 
tincture with one ounce of water placed in a suitable oppatatua and warmed. More often 
weaker solutions are employed, e.g., half a drachm to a drachm in halfapint of warm water 
at ubont 100' F. 

Iodide of Efhyl (ITl i-zv) inhaled from a handkerchief or respirator several times daily 
is useful inohronio bronchitis, especially in astttmatic forms. It renders the breathing deeper 
and easier, is somewhat exhilarating and has no soporiiic anesthetic or depressant effect. 
Containing as it does four-lifliin of its weight of iodine, it forms a ra]iid means of saturating the 
system by absorption with iodine. 

Orecuolf is stimulant and anlisejitic. i>ry. — About 10 Ato\a for each inhalation. 
ICaiM.—Oae or two droehms may be added to the water in a bronchitis-kettle for general 
iicatiou, or for ordinary jubaktion, half a dr&chm to a pint of boiling water. 



2 drachms to the pint of water at SO'-lOO" F. 
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carbonate of magnesia added. 



TurpefUine \ 

Oleum Pint SyjveHru Z>ry.— 20-30 drops at a time. Moist,— I or 2 drachms to the 

Eu^in^i y Pi°* ^^ ^^^^ ^' ^^^' F--' p^^^^y "^'^ - ^^^ ^' ^ ^^ ii«»^* 

Thymol 

Benzoin (Tt. Benzoini Co.), 

Camphor, — Stimulant. Tlie most convenient preparation is the Spiritus Campliorse. 
Dry. — 10-16 drous. Moist, — A drachm to a pint of water at 140'' F. 

Ammonia, — Stimulant. Dry, — 5 droy^ oi the Liquor Ammoni® (B. P. ). Moist, — A drachm 
to the pint of water at 80*" F. 

Suhfhurous Acid, — Antiseptic. Moist, — 1 drachm of tlie acid (B.P.) to the pint of water 
at 80" F. 

The following drugs are sedative in action, and are most useful when the cough is 
violent : — 

Chloroform, ./Ether, and Acetic ^Ether may be inhaled ])ure, but are generally diluted with 
rectified spirit, 1, 2, 3, or more parts and combined with other drugs. If for moist inhalation 
one drachm is mixed with a pint of water at 80^ or 100** F. 

Oonium. — One or two drachms of the Succus Conii to the pint of boiling water, or the Vapor 
Conii (B.P.) may be used. 

Hydrocyanic Add, — A drachm of the dilute acid in the pint of water at 80" F. 

Opium is sometimes employed as a vapour, three grains of the extract being heated and the 
vapour inhaled, but this is not a satisfactory way of administering the drug. 

As a moist inhalation the extract may be mixed with hot water, or the Tr. Camphorse Co. 
may be used instead. In the latter, the camphor and other constituents are the really active 
remedies. 

Chloride of ammonium fumes are useful in all forms of chronic bronchitis where the 
secretion is abundant. 

The fumes may be obtained — 

1. By heating some of the salt in a spoon and inhaling the products. 

2. By placing some ammonia in a saucer, in the centre of which a watch-glass is 

supported, containing fuming hydrochloric acid ; and 

3. By using a special form of apparatus in which the ammonia and hydrochloric acid fumes 

are produced in separate vessels and mixed in a third from which the inhalation is 
made. 

For dry inhalation as stated, a combination of di'ugs is preferred, of which the following is in 
common use, or some modification of it : — 

Tr. Iodine ^ 

CarjK,licAoidU2j,,es. 

Spirit J 

Creasote, Thymol, Eucalyptol, or Turpentine, etc., one part. 

Sixty drops of this may be sprinkled on the si>onge or cotton wool of an appropriate 
respirator, and the inhalation employed either continuously or for half-an-hour at a time several 
times a day. A respirator worn at night with such inhalation may greatly allay the cough and 
promote sleep, but it must be lightly {tacked so that the breathing may be quite easy through it, 
otherwise it will not be tolerated. 

Oxygen. — Inhalation of oxygen is usually reserved for those cases in which there is much 
cyanosis, but as the cyanosis de^tends upon the mechanical obstruction offered to the entry of air 
into the vesicles of the lungs by the secretion in the tubes, and as there is the same obstruction 
to the entry of oxygen, the use of oxygen in such cases is very disappointing. 

In less severe cases the inhalation of oxygen often does good (1) by improving the 
general aeration of the blood, (2) bv its stimulant effect upon the circulation, as shown by 
the greater regularity and force of the heart's beat, and by the improved tone of the pulse, 
(3) by its general seaative effect, so that under its action the patient often loses the constant 
restlessness which has been so distressing, and gets snatches of quiet and refreshing 
sleep. 

Atomization, NebtUization, Sprays, — There . is no doubt that sprays are for 
the most part deposited in the mouth and pharynx, and that only a very small 
part at all reaches even the larynx. This, according to Riegel, is not more tha** 
about \ to -jV paii;. 
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If the air-tubes be Tree tbej may, however, reach even the most dislaut parU of the lungs, 
OS has been demoDBtrated by Dtananjuay,' by the uae ofuD inhalation of perch! oride of iron, 
for which he t^ted with cyanide of potassium. By these means he was able Co ahow thu 
[iresence of the inhalation in the Teaieles of the lungs, as Lewin ' also did iu a cavity. 

When sprays are so applied ae to reach the bronchi they may have a direct 
nctioD upou the mucous membrane, but this can hardly be much, for stronger 
solutions are necessary for this purpose than it is safe to use fts sprays. The 
local action is more probably due to local absorption, but as most of the drugs 
employed have a similar action on the mucous membrane if administered iu the 
usual way by the mouth, and as a large quantity of the spray is almost in- 
evitably swallowed, it is impossible to apportion to each its due share of 
action. 

If the spray is to reach the air-tubea, much depends upon the method of 
iDhalation, and this is not easy for a. pntient to acquire. The head should be 
thrown back slightly, the mouth be kept widely open, and the breathing be 
deep and easy. If a funnel for the mouth be used, cure sliould be taken that 
the tongue does not arch up behind it and partially close its aperture. 

The lirst effect of an inhalation, especially if nn astringent solution be em- 
ployed, is to produce a feeling of tickling aud cough with u sense of tightness 
and oppression beneath the stemuoi, whit:h soon passes off. The first inhalation 
sUoutd not last longer than 5 or 6 minutes, but later ones may be eiteuded to - 
16 or 20 minutes- Astringent sprays are not altogether harmless at times, for 
they may, it is stated, determine an attack of asthma or even hsemopty.sis, but 
1 have never myself seen either of these results. 

Tlie spray may be produced either by means of air or steam. For the former 
the ordinary hand spray is sufficient, and for the latter some form of Siegel's 
apparatus is the best. 

If steam be used it does not materially dilute the solution employed, for it 
is almost entirely dissipated in the air and does little more than saturate the 
air inhaled at the temperature of the room. The duration of the inhalatioQ is 
better determined by the quantity of solution used than by time, and for most 
drugs of the strengths commonly employed one ounce is sufficient for each 
inhnJatiou. 

Sprayt have been administered as astringents, stimulants, antiseptics, 
alteratives, and sedatives , 

The list of remedies used at different times in the form of spray is far too 
long to reproduce with advantage, but some of those most frequently used, with 
the strength per ounce, are given below. 

At astringtiUs. — Sulphate or percliloride at iron (){r. i-x) ; sulphate of line or capiier 
gr. i-i) ! ttlnni (gr. i-ii) ; tannic acid (gr. i-iv) ; ergot (111, i-xi). 
Moat of these sotatioiia arc too weak to jiroduce any local action at all. 

A» alimiLtanU. — Oils of tari>eutine, pine, cade, etc., creasote, carbolic acid, eucaljptol, 

thymol, etc. (iri i-v] ; salicylic acid (gr. x-xx) ; tt. of iodine (H), i-xx) ; iodide ur bromide of 

patoBsium (gr. i-x) ; cbbrinated soda and chlorine water (in, v-lz) ; common salt (gr. 
xx-U) ; uitrate of silver {gr. 1-v). 

As alttrativa. — Carbonate or bicarbonate of soda or potash (gr. i-x) ; chloride of 
ammonium (gr. ii-tx) ; the natural saline, alkaline or snlpbur waters ; lime water pure or 
diluted to one half; sulphurous acid (111 x-xn) ; glycerine (3 i); even corrosive BUblimate 
(O'Ol perceut. = gr. ^). 

M4d<c. dt Paris, 18S], p. S13. " I>U inJial. tktrapie, Berlin, 1865. 
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A$ sedatives. — Ipecacuanha wine or Tr. campliorae co., pure, or diluted to one half; Tr. of 
hjoeeyamus or belladonna (TTt ii-x) ; even oils in emulsion (TTl x-xxx) with solution of gum 
anbic Parolein, a fluid, odourless petroleum, is an excellent medium for many of the sub- 
stances used as spnys, «.^., menthol, pinol, eucaly]»tol, camphor, etc., 1 in 10 ; carbolic acid, 
1 in 20 ; iodoform, 1 in 60. 

AtomizcUion is au unsatisfactory method of treatment in bronchitis. Many 
of the solutions are far too weak to produce the actions claimed for them, even 
if it could be certain in a given case that they readied the parts affected in 
sufficient quantity. The more powerful drugs are unsafe, as it is impossible to 
know what amount of the solution will be swallowed, and most of the remedies 
can be better administered in other ways. 

I do not, therefore, advise the use of sprays under ordinary circumstances in 
bronchitis ; the other methods of inhalation are far preferaVUe. 

IntrcUraehecU Injections. — These are rarely used in ordinary bronchitis, 
though they have been employed a good deal in the bronchitis of phthisis, 
but rather with a view to the treatment of the lung than of the bronchial 
affection. 

Expectorants. — This is a group of remedies which it is not easy to define. 
Strictly speaking every method of treatment which leads to increased ex- 
pectoration may be called expectorant, whether the result be due to an actual 
increase in the amount of secretion or to the greater case with which it is brought 
up. Other remedies are often included in this group, which decrease the need of 
expectoration either by diminishiug the secretion or by mechanically expelling it, 
such as astringents and emetics, but these remedies arc better treated of under 
other headings. 

When, as in acute bronchitis, the mucous membrane is congested, and the 
secretion diminished, remedies which relieve the inflammatory tension and increase 
secretion will give great relief, but when, as in chronic bronchitis, the mucous 
membrane is lax, and the secretion profuse, remedies which tone or brace up will 
do most good. Accordingly the expectorants fall into two groups, the sedative or 
depressant and the stimulant; the former diminishing vascular tension and 
increasing secretion, and the latter increasing vascular tension and for the 
most part diminishing secretion. 

As a general rule it may be laid down that expectorants of the first class are 
to be employed in the early stages of acute bronchitis, and tliose of the second 
class in the later stages or in the chronic forms of the disease, but as these two 
conditions merge gradually into one another, there is scope for great variety in 
the combinations of drugs employed. 

The chief sedative or depressant expectorants are antimony, ipecacuanha 
(emetine), lobelia (lobeline), jaborandi (pilocarpine), and apomorphine. 

Their general action is to increase secretion, and to reduce blood pressure. 

« 

Antimony has long been, and I think deservedly, a favourite remedy. Stokes taught that no 
other remedy has such a power over acute bronchitis. The ])reparations available are the oxide, 
the sulphide, and the tartrate. The two former are but little used in the present day, the tar- 
trate is chiefly employed in the form of the Vinum Antimoniale. 

Antimony acts powerfully on the mucous membrane of the bronchi and on the skin. It is 
most useful m those cases of bronchitis where the symptoms are acute, and the skin hot and dry. 

In full doses it acts as a powerful cardiac depressant, and produces faintness, nausea, and 
vomitinff. On account of its depressant effect, and its action on the intestines, it is contra- 
indicatea in children and in cases where there is gastro-iutestinal disturbance. 

In small doses it is frequently added with advantage to the prescription in many of the 
chronic forms of the disease where the expectoration is copious, frotny, and difficult to expeL 
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Antimony wLan frmly adlniiiialerBd may cut short an Mltte attack, aa in i case deaeribed by 
Wood,' iu which Bmsll dosee were given at short intervais (a quarter oF a gr^a every fifCeen 
miiiat«s), \iDtiI vomiting was produoed, this being followed by a good meal and stimulants, with 
^8 result that the attact aborted. Such free administtatjon of antimony, however, requires care- 
ful watching. 

Stokes recommelided its adniiuiatration in such casea with opimn, as Laenilec jirofioaed ; for 
exani[ile : 

Antinionii Tartr,, gr. vi. 

Tt. opii. til lii. 

Aqiue ciunamoiiii ad Jvi. 

One lableepoonful every hour or two hours, until the whole be taken, if |>us8ilile within the 
twenty 'four hours. 

This treatment BometimeH produces vomiting and purj^ng, BomeHmes nausea only on 
moving ; sometimes toleiauce is established, but inijiroveinunt occurs iu all cases. 

Altliuueh such active treatment may cut abort the attack tn its initial stage, it more frequently 
only rapid^ induces the aaootid atage, whan stunulation will be found advautaoHous. 

Ipeeaeuanha is also a very usetiil eiiiecloraiit, and may he given to chUureii. and in other 
cases where antimony is unsuitable. It incrcaaoB the secretion from the mucous membranes evpii 
in amaU amounts, though some authors have st&ted that this oecum only with nauseating doses. 
It is the best expectorant for children, but the dose administered is often too small. 

The phannacopieia preparations are the powder (1 to Sgraina) rejieited from time to time, and 
the wine, the last being the favourite form of iirBscribtiig it. 

The Pulv, I|iec. Co. oojitoiita opium, and the Pil. Ipecac. C 3c. squil! and ammoniacum also ; 
they are both very good preiiarations, but are admiuislered more for the opium they contain than 
for the ipecacuanha. 

Lobelia is but little employed except in bronchitis associatnl with asthma. Id full doses it is 
a very dapressing and nooertsin drug. It may be given in small doses ot the tinctiire (rri i-xi) 
every two houis or so, but it must be carefully watched. 

Jaborandi, or its alkaloid ^ocamiiu, ia useful in some cases, though it ia stated tliat ib 



Jaborandi, or its alkaloid ^ocamiiu, ia useful in some cases, though it la stated tliat its actio 
on the skill and salivtfry glands makes it uupleasant to patients. I have frequently giveu pile 
carpine in small doses (i of a grain of the nitrate two or three times a day) with advantage ' ' 
Bccmed to me to loosen the secretion, and I have not seen it produce any cUs 

Aponiorphia ia more often raven as on emetic siib aileiii, bi 
ei[iecturant (administered by the mouth). 



iroduce any cfisagieeable symptoms, 
small doses it ' 



iise the blood pressure and stimulate the 
the expectoration Tarie», some increasing it 



The stimulating expectorants 
mucous membrane. Their uction o 
aud others dituiniBhing it. 

Smfga is one of the most (wwrrful of this group, and it k given in 
or in the chronic forms ; if it be used in the more acute stages it i: 
Antimonialc. Its taate ia not agreeable, but it may be in part diaguiaed by spirits of chloroform. 

Senega contains a large qiuatitv of saiionine uixtn which its effect chiefly dejiends, and the 
presence af which, in Saponaria and in Qudlaia, explains the use of these dmgs in bronchitis. 

Chloride c/ammonium is useful in the later stages of bronchitis both iu adults and children, 
but it should not be given until the inflammatory action has been reduced by the sedative ex- 
pectorants. It is best adapted to cases where the secretion ia abundant aud the strength low. 
and is of iliecial service in the broncho-pneumoEiia of children. It may be giveu in doses ofE tn 
ID oraina in liquorice water. 

The carbonate of ammonia ia a diffuaible cardiac stimulant, and thoneh often well combined 
sdth atitDulant expectorants, has only an indirect action on the bronchi through the circulation. 

Srilla is more often employed than almost any otiier drug of this group, both in acute and in 
ehronic cases, hut it ia of especial benefit iii the aubwuto and later alagea, where the 
ancrotion is aconty aud tenacious. If given in full doses for long it may impair the digestion 
aud ap]ietite. 

It may be prescribed as the tincture or the ]>awder. For children the Acetnm Oiymel and 

^mp are favourite pre|iarations, but they are of course in '"'"' — '''- ""' — '" "'' '"" 

Tbe Pil. Scill« Co. is a good com" - - 

for the opium it contains. 

Coze's hive ajnip was a popular Amorican remedy, 
squill and seno^with agram of tartrate emetic in thei 
" ' ■ ■' ' n to children for this puri>oae. 
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Ruins and oleo-rtsins, — Althouffa resin is of itself a slight stimulant to the mucous 
membrane, still the activity of the pharmacopobia resins depends chiefl}' on the volatile oils and 
other subBtances the^ contain. Thej &11 into two groups — the bals&ms, which contain a large 
amount of benzoic acid, and the oleo-resins, which contain none. 

Balsams, — Benzoin contains 12 to 20 ver cent, of benzoic acid. It acts ufMn the skin and all 
mncouB membranes, but especially upon that of the bronchi. It is generally given in the form of 
the compound tincture, i.^., the ofd-fashioned friar*s balsam. Tliis has been long a [Kjpular 
remedy, and it deserves its reputation. It may be prescribed in water as an emuTsioii, ui>ou 
sugar, or in the form of lozenges. 

The balsam of Peru contains besides benzoic acid some cinnamic acid, and is an active 
remedy, but though more i»owerfuI is not so agreeable to take as the balsam of ToUi, which, on 
that accoimt, is more often used. 

Oleo-resins owe their actiWty to the volatile oils they contain. These oils are excreted 
by the mucouB membranes generally, but freel}' by the lungs, and many give their odour to the 
breath. 

Turpentine is not used in the crude state, but in the form of the oil. 

Oleum Ter^inthinsi is a powerful stimulant and irritant, and though not jialatable is useful 
in some chronic forms, especially where the secretion is profuse and purulent, i.e., in broncho- 
blenorrhoea, but some of the other pine oils are i»referable, such as the Oleum Pini Sylvestris or 
Pumilionis. They may be administered in emulsion (10 to 15 droits for a dose), or like terebene, 
in water, and in a lozenge. 

Copaibd and euhehs were once much used but have gone out of fashion, although Trousseau 
especially speaks highly of copaiba. 

Amm4miacum contains but little volatile oil, and has only a feeble action. It may be given 
as the Mistura Ammoniaci (B.P.)» and is one of the components of Pil. Scillse Co. Sanlal oil, 
rrt ▼, 3 to 5 times daily in emulsion. Myrtuly TTt v, in capsules. 

Oarlic and onion used to be favourite (wpular remedies, esi>ecially for children, both as 
poultices and internally, but are not much used now. 

Myrrh and anise have been also recommended for chronic bronchitis, and Griadelia robiista 
for those cases which are associated with asthma. 

Another group of stimulant expectorants is formed by tar and its derivatives. 

Tar is a very complex substance containing a number of volatile bodies, many of which have 
an action on the mucous membrane, but the various ])re^)anitions of tar are now l>eing gradually 
superseded by those of its derivatives, of which creasote is the most im]K)rtant. 

Creosote may be given in solution in spirit (1 in 40) or in cod-liver oil, and as a lozenge with 
balsam of Tolu. As an inhalation it has been already referred to. 

Tar water was an (»ld-fashioned remedy made by shaking uj) tar with water (1 \)&Tt in 10) 
and decanting after standing. 

Tar may be administered as the Water (1 i»art in 10), as the Syrup (tar 1 i)art and sugar 25), 
or in the form of Pills or Perles. 

Demulcents. — Demulcents are preparations of a gummy, starchy, or sacchar- 
ine nature, which, applied locally to a part, have a direct soothing eftect. When 
taken for bronchitis or catarrh this action can be only produced upon the pharynx, 
but when administered warm, as they usually are, they combine the local etfects of 
heat upon the pharynx and adjacent parts of the respiratory tract, with the 
stimulating effect of heat upon the circulation in general, and upon the skin and 
kidneys. Hot demulcent drinks arc therefore part of the routine treatment of 
acute catarrhs of any kind, and are very useful in acute bronchitis. Hence the 
use of hot milk, thin gruel, and arrowroot, linseed tea, black currant tea, etc. 

When taken cold they produce little action, unless made sharp with acetic or 
citric acid, as in the various oxymels ; but they often serve as vehicles for other 
remedies, e.^., decoction of althaea and liquorice ; and as demulcent drinks, barley 
water, or solution of Iceland moss, are in common use. 

In the form of jujubes demulcents are of great service in allaying cough, and 
offer a good basis for the administration of other drugs. 

Derivatives are methods of treatment based on the theory that internal con- 
gestion may be relieved by drawing away the blood from the organ affected to 
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other jjiirts of the body. On a large scale this is only possible by acting on two 
organs, viz., the skin and the intestines, in which the system of vessels is large 
enough to contain for the time almost the whole blood of the body. 

The effect produced is, however, not due to the simple mechanical detention 
of blood in the dilated vessels, for it has been shown that the dilatjition of the 
superficial vessels is attended by active coutraotiou of the deep vobscIs, aud that 
thia is a reflei phenomenon. The deep-seated contraction, moreover, bears, it 
appears, a fairly definite relation in distribution and estflnt to the snperficiul 
dilatation, being widespread where this is extensive, and limited where it is local, 
and in the latter case the effect ia most marked in those parts which bear a 
direct anatomical relation to the surface acted on. 

Derivatives acting on the skin belong with few exceptions to the class of 
irrilanU or rowtter-irriiantt, and when applied more or less extensively to the 
thorax are of great service in bronchitis. What is requited is an imtant strong 
enough to produce well-markod and not too transient dilatation of the vessels of 
the skin. Most of the remedies used belong to the group of rubefacients ; the 
vesicants, t.e., the more violent irritants, which produce blistering, ore too power* 
fnl, and are rarely used, though Stokes states that they do good in the later 
or chronic stages of the disease. 

JliibifamaUi. — Ooe of Ihe siin|)1est and best is litat, Thia iqaj be ap])lied either in th« 
ruTin of hot, dry cloths, or of cloths wrunf; out in hot water, or ae jiiuiliefs, but as they aJl cool 
rapidly and require to be constantly changed, tliey are usoftliy combined with other nibefacients 
eucli as mostiuxi or turjientiiie. (A tablegpooDfiil or two of mustard to a fairly large linseed 
poultice is suEGcient to prolonB the stimulating action, and to make the poultice feel warm and 
conifortable for some hours. ) Poultices, if of any size, are now almost invariably made of linseed 
ineul, but, when smali, may be of bread. 

To make a iioultdce. — First lay out upon s flat sorfaee, a lioard or table, the towel or 
pajier upon which the iiooltice is to be spread. Then into a basiu of sufficient size, previously 
warmed, pour some boiling water enough for the whole poultice, and into it sprinkle the meal 
slowly, sbrring rapidly all the time, so that no lamps may form, until the right consiateaey hoa 
been reached. Then spi'ead it quickly out on the towel with a sjiatula (a large earring knife nr 
]ia[>er knife will do well). Sprinkle over the surface s few drops of oil t« prevent the meal 
etickinj^tfl the skin, aud a|iply at once. If the ]iatient is not quite ready, roll the poultice uj) 
^lu! pliuM it before the lire or m the oven to keep it hot. 

.1/iisfarrf may be added in any proportion. The common Catsplosma Sinapis consists 
•}f equal parts of mustard and meal, but if made with the white powdered mustara. it is verv 
str<i tig and often blisters. It should not be apjilied for mare than twenty rainutos. If a single 
sheet of thin paper be placed upon the surface, so that the meal is not in direct contact with the 
skin, the poultice can be appliid hotter, and will retain its heat longer, while its effect wilt not be 
impaired. Mustard must always be used with caution in children, for they blister readily, and 
a blister niay IsSTe a very Ironblesonie sore ; and again in young women with tender skins, for 
in tliem the application of a mustard leaf or strong jioultice may leave behind it a pigment-stain 
which may take months to disapjwar. If the iiatient be reetless or sufler from orthopuoui, it is 
often not easy to retain the poultice in place, when the patient is sitting ugjitisbest supjiorted 
from the shoulder by a shoulder strap, or by bringing the poultice over it. A towel carried 
round the chest and pinned in position is better than a bandage to keep the ponltice in plooe, and 
if supplied with shoulder straps is all that is wauled. 

A large double or jacket poultice, it most be remembered, is of considerable weight (1} to 2 
lbs. it may be), and is often more Uian patients aooin able to bear, if tliey have much dyspntea. 

Tlie poultice may be replaced by iponifiopilins or foldrd ftannclj cut like a waistcoat, bat 
o]ien at one side ana at the shoulders, where it may be titd with atnngs. Thb may be wrung 
out in hot water or hot mustard and water, or in a decoction of cajeicum (J i to i), but it ia 
better kept dry and sprinkled with some rubefacient preparatioQ, as tuq>entine, spirits of 
camphor, or the domestic spice tincture.' The camphor is a very pleasant prejiaration and not 
so irritating as turpentine. 

' Two oaneea of anground ginger with one ounoe each of cl 

8 laced in a bottle, and onerrint of whisky added. After standin, 
uid may be poured olf and is ready for use. 
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The JBcket ifl very light aud warm mdniay be left on foTlwutBit a 
ivfrethed with tb« ^repanitioii two or three tiiam in the dsj. 

When Uie poultH^ or ipoDgiopiline is removed, the cheat must be ei 
or flknorl, as it will he for some dajs ywy aosceptilile Co cold. 



iniB, requiring ouly to be 
'b1oi>m1 with cotton wool 



A small moBtard iilaiiitcr or aiuiubardleaf a[>]>liiHl over the Btemuin or between the ahoulders 



IS (containiug 1 ii 



intharides) ia miefiii, while as a protective a simple piCcb plaister may be worn. 

Friiiion, whether with the band, a rough cloth, or a brush, is an eicollent rubefecient, but its 
effect is tnnsieut. It is more commonly combiool iritk some ttimuttUing I'mimenl. It is a 
popolar and efficadoos method of treatment, esiwcially for Uttle children. There are Heverat 
excellent rubefacient liniments in the {ibarmacopeia, Lin, Ammonita, CamphonB, Camphors 
Co., Sinapis Co., Terebinthinie, TerebinthlnE Aceticum, all of which may, if necessary, be 
diluted with soap liniment or olive oil. 

The rubbing with the liniment should bo carried out night and morning for about fifteen to 
twenty minutes, and the cheet wrapped afterwards in cotton wool. 

IfmoderatE and sustained counter-irritation be desired, t\ie variowA iodine preparatiina Ttaj 
be pwnted ou once or twice a day (the tincture 1 in 40, the liniment 1 in 24, or the liquoi 1 in 
9). The application of the stronger preparations often causta pain, which may be relieved by 
washing the part with spirit or a solution of iodide of potassimu to remove the eiceas of iodine 
sad then applyiof a poultice or some simple ointment. 

The prolonged une of iodine often makes the skiu liar^b and tendt^r, so tliat it has to be dis- 
conHnueii for tlie time. 

Klore powerful initation even up to vesication or pustulation is hardly ever required. It 
may be obtained by means ofcrofon oil applied pure, or betler as the liniment (1 in 8). This may 
be made still more active by the addition of tUEpentioB (7 parts to I of lin. ctotonia), or less 
active by dilution with 1, 2, 3, or moie parts of soap liniment. 

The Liauor Epilpnstirvs, in the same way, according to the strength employed and the duia- 
'' in of application, will produce any degree of couDter-initation from a simple erythema up to 



ffal balha and diaphorelia. — Nothing is more beiiehcisl in 
vatarrh, especially in children, than a hot bath. It should be takeci a 
iOS, and after 10 or 16 minutes the patient should be q^uickly placed in a wane 
Mtion of the skin encouraged. A turJriah or vapnur both is equal!; useful. 

To increase the stimulating eSect salt or miutard may be added. A hot mustard bath ia a 
moat useful remedy for children in the early feveri^i stage of bronchitis or of hroncho-pneumonia. 
Together with the bath a few doses of an active diaphorttie mixture containing, for instance, 
sweet spirits of nitre and acetate of ammonia, are of advantage, and the domestic treatment of 
catarrh by a hot mustard foot bath, warm drinks, and extra clothes on the bed can hardly be 
improved npon in principle. 

EQergetic diaphoresis, whether produced by drum or baths, is, however, not actively employed 
in bronchitis, except in the early stage, where the skin in hot and dn and the temperature raiwd. 

Deriivlitjea acting on the iHia^inet OK tttrely used except in the early stage of acute brou- 
cliitiB, and then only in robust persons, on account of the de}«eBsion produced. Still, in 
aniUible cases brisk paivation does good. For adults the farourite cemwly is the compDund 
jalap i>owder. For children sninll doses of gray powder frequently repeated, gr. i-J, two or 
three times daily, bare been esi>coially recommended for the btonchitia of teething. 

Bleeding is not aa indicatio morbi but an indiuatio symptomica et vitalia, 
and the symptoms which call for it are rapidty-increaBing dyspaoaa tmd 
cyanoeia with over-diateiitiou of the right side of the heart. The object is to relieve 
the heart, and pulmonary circiilation, and l>leediug will be useless under these 
circumstances unless free. In the adult it will be necesaary to remove 15 to 20 
ounces at leaat from the arm, or sometimes from the external jugular. 

It has even been jirojmsed to tap the right ventricle directly, and this operation ia reported 
to have been several times iierfomied with success. I hesitate to oondemu an operation of 
which I have had no experience, but the risks are apparent, and I can hardly believe that it 
bos any real advantage over the ordinary methods of vemBsectiou. 

In appropriato eases free bleeding may save life, and I believe I have seen 
this result more than once, but it is not a method of treatment to be played with. 
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" Free or not at all " should be the rule. If the patient be in such a state of 
health as not to bear the loss of many ounces of blood, it will be best to remove 

Except under peculiar cireumatanees, bleeding is contra-indicated in children 
and in feeble adults. It docs most good in robust full-blooded adults in acute 
attacks ; but even in the late stages of chronic bronchitis, especially if associated 
with emphysema, it may be of serrioe, when, as not rarely happens, the symptonia 
heoonie suddenly aggravated, and thoiig'h in such cases there is no hope of 
permanent cure, still life may be prolonged aud made more comfortable. 

The local abstraction of blood by leeches or wt eups is of little use in 
bronchitis; it is better suited to the local acute inflammations of tbe lung or 
pleura. 

Drff cupping over the lower part of the back or between the scapulro certainly 
often gives great relief, and when, as usual, there is orthopmea, the cups can be 
applied without much disturbance. The therapeutic action of dry cupping must 
be refiei iu nature and similar to the effect of counter irritation, but of the good 
effect it produces there is no doubt, whatever the explanation be. 

Jimad'a boot, which is really a gi^nnlic dry cup ttp]ili«i to the whole leg, was formerly used 
with the object uf mechanicslly letaining the blood away from the diseased part It la now 
almoBt forgotten. There is, or was, one at St. BaTtholomcw's Hospital, but it did uot work, and I 
doubt if at most hos]iiLal3 such an apparatoa even exists. 

Emetics. — The old teaching was this: "If tbe dyspncea be due to overloading 
of the lungs with blood, bleed ; if to choking of the tubes with secretion, give an 
emetic." It not infrequently happens that the choice of treatment seems to lie 
between bleeding and emetics. 

£inetica give in many cases most marked relief. They are equally applicable 
to children as to adults, and are not contra-indicated even by considerable 
prostration, so that they may be used when bleeding is contra-indicated. The 
efTect is mechanical for the most port and due to the expulsion of the secretion 
from the air-tubca by the forcible expiratory efforts made in the act of 
vomiting. 

For an adult the best emetics are ipeiiaciiaaha aud tartar emetic given iu full doses, as, n.g,, 
Pulv. Ipeo. 20 grs., Antim. Tartr. gr. 1, In children tartar emetic is contra-iudinited and 
ipecacuanha atone employed. The great advantage of both these central emetics is that they 
have an eipeotorant action which continues for some time aftei' the emetic action has 
subsided. 

Of the mecliamcal emetics the commonest and the beat b tulpiu/e of cine. Sttlphatt of 
topper is more unpleasant t« take and often disorders the bowels, while mtatard and teaUr, the 
simpleat of all, is also the moat uupalatable. 

It IB not easy to make a child aick by any drug admiiiiatered by the mouth ; even Cull doses of 
ipecacuanha ofieu fail. Tlie iatroductioo, liowover, of Apovwrphine has furnished a safe and 
also a reliable emetic suitable alike for children and adults. It is tapid in action and is followed 
by DO marked depression. Some petiions, however, seem very susceptible to the influence of 
the drug, for cases are recorded in which the admtniatration of ordinary doses has been 
followed by alarming colla^ise, but this result seems lare. It may he administered by tbe mouth 
or tub ciUem. For tbe adult gr. J by the uiuutb, or gr. f^ by the skin, is sufficient, and 
proportionate dosea fur children. 

In a littie child in whom euflbcation seemed imminent, gr. ^ sub cutcm produced free 
voniiting in three minutes, with immediate relief and subsequent rajrid recovery. 

Laeunec ntated that he bad cured many cbroiuc cases by repeated emecis when other 
» hod railed. 



Narcotics and Sedatives. — The only really trustworthy sedative in 
bronchitis is opium with its preparations. Although codeine, conium, hydro- 
cyanic acid, hyoacyamus, lactucarium, and the broniides stand upon the list, they 
— e of far inferior value. 
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opium nail taorphia dimiiiisli the excitability of ths remiratory centre, ss hydrooynnio acid 
oIho does, though to a less degrev, but tliey also diminish Hecretion *od in both ways check 
cough, which ia the chief indicatiDn for their nae, and they form tlie active element in nearly 
all adult cough mixtures. 

B^iadonna and rtranMntitm, while stimulating the respiratory ceutre, diminish the excit' 
ability of the nerve endings of the vagus in the lungs, but they are little used in bronchitis, 
■.'xcejit is the asthmatic forme. 

Among the preparations of dpiimi the HivouriCe remedies for bronchitis are the Pil. Ipee. c 
Se. and Dover's powder ; the latter especially hoti great inQueuoe upon recent catarrhs, and if 
admiiiiatered early euougli may cut them short— 10 grains at bedtime is tlie common dose. 
A grain or two of camphor added to the Dover's powder increases its efficiency. 

0|>ium is contia<iudicated in children, for whom chloral or the bromides are more suitable. 
It is also contrs-indicated in adults where the seoretion is profuse and the strength low. The 
cough in these casea is conservative, and if it be checked the secretion aocumulatia in the tubes 
ana incFuses the dy spnos, whioh can only be relieved by prolonged and exhausting coughing. 
Many patients prefer a broken night to the distressing paroxyanis of coughing which a few 
honrs' unbroken sleep entails. 

Opium is of moat service where the cough is constant with little expectoration. For mild 
caaes the lozenge of ipec. and morphia is a good remedy, or the pulv. i|i«c. co. combined with 
Kauecwnjihor Xlffr.) or with tartar emetic (gr. |). Where the cough is veiy riolunt and pro- 
longed it msy yield to DotMng short of 5 or 10 drops of laudanum on the tougne. 

If opium does not suit a patient, cxidtia may be substituled for it in the torm of the syru[i. 
The bramida and chloral are also useful sedatives. 

Rl/dnxyanic acid is an ingredient of many cough mixtures, but Jta action is feeble. 

It a^ua laarociTiin and firunna virginiaiia have any influence in bronchitis, it is probably 



due M the hydrocyanic a* 



Astring^ents and ExsiccantS. — AstringentB or essiccauU are remedies 
employed for the purpose of dimiDiehing the amonnt of expectoratiou. When 
Bdmiulst«red iu the form of iohalatiou they cau Lave but little local efieet, and 
when taken by the mouth it is prolmhle that they often act more as general 
tonics than as local astrin^'ents. 

Iron is the drug most commonly used, and, aa Graves recommended, in the form of the Misturu 
Ferri co. The more astringent preparations are often nut tuterstei, as they increase the feeling 
of tighlneas in the chest. 

Tim rutlale of lead was advocated by Stokes in doses of 2 or 3 grains three times a day. and 
other aathoiB speak well of it. 

jiluin also in doses of 5 to 40 grains in svm 
given in the form of alum whey, made by addii 
the curd. 

Tannic and gatlk acida (grs. 10 to 16) do good sometimeB i or the j>repai»tions of adccha, 
which owe their efficacy to the tannin they contain. 

TWfjmJtne and ita allies, Urtbow, l^ptiK, etc., are useful in the profuse expectoration of 
chronic bronchitis. Other valued remedies are the mitltriU acids, nitnc, sulphuric or hydro- 
chloric, and some of the bitters such aa quinine, gentian, and dtireOa. Acids and bitters alike 
probably act chiefly as tonics. 

Digitalis and ergot miglit appear to be rational remedies, but it is by no means clear that 
they have any direct effect upon the secretion. 

The following remedies are also stated to be of service, though their action is not understood. 

Oxida ^f nne in h grain pills twice daily. 

Myrrh, G to 10 grains in emulsion, but it is to be avoided where there is fever. 

Aijatinii alliui, 2 or 3 grains every two or tliree hours. 



Tonics. — Tonirt are 
required later in the disi 
arsenic, and strydinine. 



lot/folerated in the early stages, but are generally 
^e. The most useful are qiiinjne, iron, acids, bittere. 



i given with the object of modifying the pro- 



lodide of pataitiiim, calomel and annnie, in small and repeated doses, are most to be relied 
on. Cod-liver oil does much good in the later atagra. The alkaline earlionata are of servioe 
where the secretion is viscid, and colehicum where there is an evidence of gout. . 



r 




144 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 19. 

Sulphur dues apod in uutny cliruuic coauu, nad may be added to man; of the cough 
Pluiumer'sjiilUPfl. Hjdrar^, Sulwhlor. Co.], coutaioiug aa it does sulphide of antimony 
as ciilomel, is & uneful oombinatioii, thongh rarely prescribed uow. 

Stimulants- — The condition of the heart and pulse is, ia broncbitiH 
other diaeasefi, the indication for the use of the ordinary difFueible stiniiilautij, 
via., alrdiol and sther. 

Tbp reflpiratory stimulmits, onitnojiia, mwyii, cmnphor, I'tc, luve been alrefldy rufurmi to 
under the bead or ex|>«^toranU. 
The cardiac Btimulaiits of ni 
The ii[iecia1 centi'al ]'e»]>ira 

The choice of dnigs or combination of drugs will he determined hy the 
speciiil features of each case. lu old people, however, and in severe acute 
attacks of little cliildren, stimulants will probably ho required from the first, in 
other cases only when the special symptoms calling for them arise. 

Diet — The diet should be according to the needs and capacity of the patient. 
In the early stage of au acute attack, wheu the tongue is coated and the nppetite 
lost, nothing can l>e taken but liquid food, i.e., milk and beef tea, with warm 
demulcent drinks, but when the tongue cleans and the appetite returns, any 
simple food may be given, and probably some stimulant will be of advantage. 

Purgatives. — There is a tendency to constipation in bronchitis, and at such 
times the appetite will be impaired. 

The coBstiiation is best combated by a mild Rhubarb pill, rlummer's pill, Confection of 
Sulphur and Senna, or some other mild purgaEtire. Calomel, ip-. 1 to 3 at iilght, Tullowed by 
some Carlsbad or Epsom salts the next niDruing— Jalap in tbi' form of Pulv. Jalapw Co., or in 
combination with calomel. 

Climate and change of air. — Owing to the cold, fogs, and constant 
changes of temperature, many patients are unable to spend the winter in this 
country, and choice must lie made of a place abroad to winter in. The essentials 
of a g(K)d climate for bronchitis are that it should be warm, of uniform tempera- 
ture, free from damp, ohangea, raw winds, and, as far as possible, dust. 

The winter climates fall into two groups, the soft or sedative, and the stimu- 
lating or bracing. For the majority of cases the stimulating climates are in my 
experience the best, but some patients do well in a moist, relaxing climate. 

Of the warm, sedaCiFe climata may be mentioned Torquay, Bournemouth, PemcaiiDC, and 
the Cbanui'l Islaods in this couutry ; the Pyrenees, Mont Dor^, Pan, or Madeira abroad. Of the 
alimitlaiH and ftraeinj elimalas, the Rtvieis di Ponente is the most frequented. The warm, dry 
airof Egyjit, as at Cairo or the higher parta of Algien, have been strongly recommended. !□ 
Ametiea the parts moet in repute are the southam half of California, the western part of Texas. 
Mobile in Alubauin, Aiteu in Sauth Caruliaa, and most of the interior parts of Georgia and 
Florida.' 

In all these places alike, much depends upaa the aspect of tbe residence, its attitude, and its 
prozimil^ to the sea. 

A sea vujfagt or residence near the sea level baa been advocated because of the more uniform 
temperature, of the salt iu the air, and of the greater stmospheric pressure ; but, as a matter of 
fact, the sea does not suit many cases. The salt ma^tjake tbe air too irritating, and the 
moisture too opprcBaive. Many patienU, as at Torquay or in tbe Biviem, do well ou the hiUs 
who cannot tolerate tbe sea-lerel. 

In summer the bills at home or tbe mountain resorts abroad are good, but tbe place must be 
selected with care, with a view to avoiding as far as [>asaiblu rapid clisuges of temjierature. 

The various summer baths or cures of reputation owe their influence, I believe, 
more to the climate than to the cure, and in sending patients to such places 
regard must be paid to tbe climate and to the season of the year. 
' Pepper, Si/H. of Medieine. 





.. . » ^upuoiied to be Kjiecially HuitablB for brouchitis&re those in wltlch Che springs 

contain alkalies or salphur. 

1. Alkalitu iprijigt, sucli as Salibrun, Vichy, VaU, Marieabrunnen. 

2. Alkaii-murialic iprhigi, such u Seltz and Eaia. 

3. Sail ipringi, such aa Soden, IbcU, Reiohonhall. where there are eloborote BnuBKeinenta for 
hatha and iuhulatiun. 

4. Suljihur apringt, Euah as Aacheii and Weilbach. 

The Other cures, viz., whey, lailk, grape, vegetable, which have been advocated 
at one time and auother, owe all their reputation to the climate and bo the 
regimen iusisted on in the estnbhahmeuts, where the patienta are made to live 
according to rule, especially as regards diet and exercise, in a way which it 
appears impossible to get them to do at their omi homes or in their own 
country. 

Causal treatment. — Moat of the rxtemal cauBea which influence the attack, 
such as cold, unhealthy occupationa, etc., are put aside as soon as the general 
indications of treatment are carried out by placing the patient in bed in a warm 
room. It remains only to consider the causes internal to the patient which 
favour the disease, to remove them where possible, and failing that, to modify 
their effect by appropriate treatment. How to deal with these and other condi- 
tions in the patient not actually suffering at the time trom bronchitis will be 
considered under the head of prophylaxis. 

When bronchitis arises in the course of pleuritic effusion, pneumothorax, 
and ascites, little good will be done until the fluid has been removed by 
paracentesis, ' 

In morbus cordis there shonld be added to the treatment for bronchitis some 
remedy appropriate to the condition of the heart, e.g., digitalis, atrophanthus, or 
caffeine. 

Id the acute congestion of pneumonia, or occasionally of morbus cordis, tiie 
question of bleeding, and in the case of high fever the question of cold bathing, 

General constitutional defects, such as rickets, scrofula, obesity, gout, 
Bright'a dieeaae, ciironic alcoholism, etc,, must be dealt with by appropriate 
treatment, not so much at the time as after the attack. 

When the chest is ill-develojjed, much may be done by properly regulated 
gymnastics to strenglhen it. 

Prophylaxis or Prevention. 

1. All unsuitable occupations must be abandoned. 

2. Chills must be avoided, by warm clothing, by wearing thick stockings 
and flannel next to the skin winter and summer, and by avoiding exposure 
t« all sudden changes of temperature, as by passing froai hot rooms to the 
outer air without sufficient covering, by lieing out of doors when the sun is 
setting and the mists are rising, or by exposure at any season of the year to 
raw, damp, and cold winds, and in summer to draughts, when the skin is acting 

3. In cold and foggy weather respirators should be worn to warm and filter 
the air. 

i. The body must be put into the liest condition of health and kept in it ; and 
where constitutional weakness exists, whether congenital or acquired, it must be 
dealt with by appropriate treatment. So far as age ia concerned, old peoplOi 
young children, aud also convalescents from illness must be treated like weak^ 
adults, for their powers of resistance are low, and they should not be kept tw 
long indoors. CcKldling is bad, yet irrational hardenii\g Vi tj^wfci-^QTsa- "^■afi^ 
10 



DISEASES OF THE ORCJANS OF BESPIEATION. 



Sec. 19. 



msiy be done by judicious management to brace up the body to stand changes of 
temperature, and notliing is much better for this purpose tliau a cold douche ou 

5. Lastly, when patients can afford it they are beat sent to winter in a good 
climate. 



- The clasMification of 

(u by different authors, 

Q for their basis, others 

1 groups according to 

e are entirely satis- 



CLASSIFI CATION AND VARIETIES. - 

bronchitis presents many difficulties, jiud is variously givt 
some taking, aa Laenncc did, tlie characters of the sputui 
the nature of the cause, and others arranging the cases i 
certain clinical types. 

Each of these systems presents some advantages, but n 
factory. The last method seems, on tlic whole, to bo the most convenient. 

Whatever classification be adopted, the features of the case will vary according 
as the disease is primary or secondary, acute or chronic, and according as it 
attacks the large or the small tubes. 

Among the influences that affect the type, none is more important than age. 
Bronchitis has its own special features and dangers in the very young and in the 
aged, and in both it differs in important respects from bronchitis in older children 
and in adults in the middle period of life. The chief reason for this difference is 
to be found in the fact that iu the adult it is chiefly the large tubes, and in the 
very young and the aged the small tubes especially that are liable to be 
affected, and thus bronchitis of the large tubes becomes the clinical type of the 
disease in the adult, and bronchitis of the amal! tul)es that in the young and 
aged. 

But besides tbeae coajuon forma of bronchitiH, there are others which do not 
fit into any of tiiese types, such as plastio bronchitis, putrid bronchitis, the 
bronchitis associated with morbus cordis, pituitary catarrh, and some others, 
which must be dealt with separately. 

The different forma of bronchitis will be dealt with in the following order, & 
convenient arrangement, though it canuot be strictly called a classification. 

/ Of large tubes. Tracheitis or Tracheobronchitis. 
J Of small tubes. Capillary bronchitis. 

(Suffocative bronchitie. 
Bronchitis in the aged. Peripneumonia notha. 
{Common mucopurulent catarrh. 
Bronchitis sicca. 
Bronchorrhoea serosa. 
Bronchitis putrida. 
Bronchitis plastica. 

' Mbchanicai. Obbtructiok. Morbus cordis, mediastinal tumoura, 
emphysema, whooping cough, etc. 

Collateral Hvpeilkmia.. Phthisis, pneumonia, general tuber- 
culosis, chronic affections of the lung, tumours of the lung, 
pleuritic effusion, ascites, pregnancy. 

Fevxbs. The exanthemata, influenza. 

General Diseases. Gout, rheumatism, and rheumatic fever, 
Bright's disease, alcohol, syphilis, ague, pregnancy. 

Asthma. 

Irritation. Oases, sprays, dusts. The passage of secretions or 
food from the pharynx or larynx, as in diphtheria, cancer, etc. 



IAcutb 



Primary 



I Secondary- 
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20. ACUTE BRONCHITIS OF THE LARGER 
TUBES-TRACHEO-BRONCHITIS ACUTA. 

Simple Bronchitis of the Adult,— The foUowiug may be taken as a 
sirnple case of acute brondjitis of the large tubes in the odull : — 

The imtieat, a mui of 32 yeais ofoge, robust, and of jirevioiis cood healCh, got wet through ; 
the daj was very cold, and he vta unabis b) chaiige his clothes for soiub lioura. He felt 
thoroughly cbUled, and on reaching home could not got wnnn until he had been in bed gome 
time. He pa»Kd a restless, uncomfortable ni^ht, and woke in tlie momina with a headache, 
and with a sense of tightness and a[ipression ui the cheat. Uis whole body seemed sore and 
bruised as if he had been beaten. 

Second day. — Though feehng unfil for work he went to hia bu^ess, but returned early in the 
afternoon, findinc himself good for nothing. The headache and oppression on the chest increased, 
and he had a slight dry cough. He felt constantly chilly, and was sensihle of the slightest 
dranght That evening and night were spent like tlie last, and the next morning he sent for 
the doctor. 

Third day. — The jiatient coniploined of great Ins-titude, and of aching all over the body, 
especially in the Iiml» ; the head felt full and heavy, and the chest tight, so that it seemed 
difficult to get a full breath, the chest felt raw and sore beneath the st«nium, and seemed to he 
scraped and rasped by the cough, which was frequent, violent, and noisy. The cheeks were 
slightly flushed, the complexion thick and muddy, the eyes suBiusd, the tongue coated with a 
Greamy fur, the appetite lost and the bowels conflned ; there had been no motion since the 
oommeucement of the illness. The urine was scanty, high coloured, and de|ioaited a sediment 
of nrates ; the skin was harsh, rongh, and dry ; the temperature was 69° F., the pulsu 100, and 
the respirations 3D. The movements of the cnest were free, and there were no physical aigaa to 
be det«3ted, nor was there any expectoration. 

The patieat was placed u|><jd low diet, the milk and broth being given u hot as he conld 
take them ; a diaphoretic mixture containing some Vin. Antimoniale was prescribed, with a 
wlomel and jalap plu-ge ; mustard poultices were ordered to the chest, back and front, i.e., over 
the sternum and between the shoulders. 

That evening the iemperatuce reached 100. The general condition was the same, but the 
cough was more tronhlesome ; after a fit of coughing a httle viscid eipectoratioD would be brought 
up, occasiooally streoked with bright blood ; rhonchus was uow beard on both sides of the cheat 
The night was weary, and rest was frequently broken by coughing. 

Fourth day. — Tlie skin was less dry, the tomjieraturu OS. The bowels had been freely relieved, 
the cough was looser and leas paiuful, and the patient felt better, Rhonchus, loud, cooing, 
sonorous, was now audible over the whole chest, the exjieotoration wos more abundant, miiai 
with a few large air-buhbles, and presented the ordinary characters of the sputa erada. 

Fifth day. — The expectoration was of the same character, but much more copious. Asit became 
free, the tiglitness and oppression on the chest were greollv relieved, and the patient felt more 
conirDrtable. The temperature was still 9S, the pulse and respira^ons remaining the same. 
Rhonchus contiuued, and crepitation of medium size was heard hero and there. 

Sixth day.— The exjiectoration began to bo streaked with yellow, and by the ninth day 
the sputa cruda liad been converted entirely into sputa cocta. During this time the 
patient hod rapidly improved. The tongue had become nearly clean, the appetite had returned, 
though the physical signs had not much changed, except that large and medium crepitation was 
more abundant, still the coogh was much leas troublesome and had almost ceased to bo 
paroxyamal, the expectoration being brought up without difficulty. 

The subsequent history uf the case consists in the gradual abateroent and disappearance of 
the symptomB. 

By the fourteenth day the physical signs hod almost entirely vanished, and the patient 
seemed well, except for the cough, which was still easily bronght on by talking or by change of 

The patient was kept for a few daya longer in ths bedroom, and after a short holiday returned 
to buaineas, being troubled only with a tittle cough on rising in the morning, which ceased for 
the day as soon as a few pellets uf viscid expectoration had been coughed up. He remained in 
good health except that he found himself very ansoepljble to cold, the slightest chill seeming 
to fly to the chest and bring back the cough. He hod one slight relapse at the end of April, 
after being exposed to the east wind, and did not lose the mormng cough entirely until the snd 
of the summer. He took care of himself during the winter following. It la now some jeara 
since the attack, aud there bos been no return. 
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Altliough il may be, aa in the preceding case, tlutt tbe first sttack of 
1>ronchitis may develop vithout any previous evidence o( chest weakuew, stil! 
it more commoiily liappena that tbe patient liaa eufiered for a longer or shorter 
time from cough on taking oold, and the acut« attack oFt«u seems only an 
aggravation of hin luual symptosos, and to be, aa the patient often says it is, 
due to a neglected cold. 

This recurreut cough, or winter-cough, aa it is commonly called, from its 
being most frequent in winter, is iu many cases due to a catarrh of the trachea, 
and mi^ht be described as tracheitis, but it is not found to be convenient or 
indeed possible to separate tracheitis from bronchitis, and as tracheitis runs so 
easily into bronchitis, and in severe cases xa always associated with it, the term 
tracheo-bronchitis, or simply brondiitia, is used to cover both forma of affection. 

Tracheo-bronchitis, though most common in adults, is by no means rare iii 
children, but in them it differs in certain important respects. 

1. The onset is more acuti', and there may be shivering or even convulsions. 

2. The general symptoms are more severe. The fever is higher, the 

temperature rising often to 103 or 104, though it does not remain 
continuously at such a height, but fluctuates considerably during the 
twenty-tour hours. The pulse and respirations are more rapid and beyoud 
what the fever would account tor. The children are more seriously ill, 
and are often delirious at night. 

3. The cough is more severe and more paroxysmal. There is no espectora- 

tion, for little children swallow any secretion they cough up. There is 
often some dyspnoea in very young children, even when the ioflammation 
is restricted to tbe large tul>es. 

4. There is much greater risk of the small tubes becoming involved. 

The prog;nosis of tracheo-bronchitis, both in the adult and in children, as 
regards life is good ; indeed, in the absence of complications death hardly ever 
occurs It is also good as regards complete recovery, and I think in this 
respect better in children than in adults, probably on account of the greater care 
taken of them after the attack. 

The duration of this affection is about a fortnight, but it will be some time 
before the health is completely restored, for a certain delicacy of the bronchi is 
generally left behind, which shows itself in a tendency to cough on the slightest 
chill, or during cold weather. As long as the cough continues, the liability to 
relapse remains, and eitra care is necessary. If the symptoms do not clear up 
completely, and expectoration as well as cough continue, the case will pass into 
one or other of the groups of chronic bronchitis. 

Complications. — Except in those cases where the disease runs on into 
capillary bronchitis, there are but two complications of any importance which 
are likely to arise in tracheo-bronchitis, viz., laryngitis and pneumonia. 

It is common enough, as would bo expected, for the larynx to be affected 
together with the trachea, and hoarsenes.'s is a frequent concomitant of severe 
catarrh both in adults and children. It is, however, only in children that 
laryngitis assumes any great importance, but it may in them produce symptoms 
severe enough to lead to difficulty in diagnosis from the membranous form. 

In the adult it is by no means rare for even a slight case of tracheo- 
bronchitis to run on into an attack of pneumonia. This is common in the more 
severe form of bronchitis in the aged and weakly, but it may occur in the course 
irf a quite slight attack in a perfectly healthy person, aa in the following case. 
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A young woman, a^ed twenty-five, of excellent health, caught cold, and for a fortni|;ht 
was greatly troubled with cough. Expectoration was scanty, and the patient did not think 
it worth while to remain indoors, except for the last three days, at the end of which, without 
any great chill that she was aware of, she was suddenly seized with rigor, the temperature 
rose to 104, and apex jmeumonia developed, ran its ordinary course, and ended in complete 
recovery. 

Treatment. — The treatment of acute bronchitis is similar to that of severe 
catarrh. 

The patient should be put to bed in a warm room and the air kept moist 
by means of a bronchitis kettle containing water with some aromatic such as 
Friar's balsam. 

A hot bath, a vapour bath, or, at any rate, a hot foot bath may be given, 
after which, by means of hot drinks and a diaphoretic mixture, the skin should 
be induced to act freely. The effect of these remedies is often increased by a 
glass of hot grog or punch, but otherwise stimulants are not necessary in the 
early stage. 

A purge of some simple kind will probably be required. The best is a 
grain or two of calomel followed by a dose of Mist. Sennse Co. or of Carlsbad or 
Epsom salts. 

It is at this stage that the free administration of antimony may cut the attack 
short, or that a full dose of Dover's powder (gr. 10 at night) may give so much 
relief. Neither of these remedies is, however, advisable for children. 

Mustard poultices should be applied freely, or the chest rubbed with a 
stimulating liniment and wrapped in cotton wool. 

The diet should be bland and imstimulating, and consist chiefly of milk and 
beef-tea, supplemented by hot demulcent drinks. 

If the cough be troublesome, it may be controlled by small doses of opium 
or sedative inhalations. 

For medicine it will be well to give some mixture like the following : — 

Pot. Nitratis, gr. x. 
Vin. Ipecac, tri xx. 
Vin. Antimon., tri xx. 
Spir. iEtheris Nitros, 388. 
Tt. Camph. Co., tri xx. 
Aquse Camphorse ad 5 i* 

4"* horis. 

To this draught may be added a few minims of Tt. opii if the cough is trouble- 
some. 

After a day or two, when the expectoration is fully established, the poultice 
may be replaced by a stimulating embrocation, e.y., spirit of camphor or Lin. 
Terebinth Acet., the antimony stopped, and stimulating expectorants substituted 
for it. 

Ammon. Carb., gr. v. 

Sod. Bicarb., gr. xv. 

Syr. Tolut, Sss. 

Vin. Ipecac.} tn xv. 

Tt. Senegee, gss. 

Aq. Camph. ad 5 i* 

4"" horis. 

The general line of treatment laid down by Stokes cannot be much improved 
on for ordinary cases. First of all antimony ; then ammonia with the stimulate 
expectorants, combined with opium and ipecacuanha; and lastly, during i 
valescence, iron, especially in the form of Griflfith's mixture. 



150 DISEASES OP THE ORGAKS OP RESPIRATION. [SeC. 21. 

It is wise not to allow a patient to l«ave bed until the wheezing has entirely 
disappeared for some days. 

tireat judgment must be exercised during convalescence in the choice of days 
and time of day for going out of doora, but it often happens that, with care, fresh 
air expedites the cure. 

In the child the same general treatment may be pursued, except that 
antimony will be ayoidod and opium not be given except in the form of Tt. 
Camphor, Co., and that it will be convenient aoon, or from the first, to substitute 
for the poultices u stimulating embrocation. 



21. CAPILLARY BRONCHITIS — ACUTE BRON- 
CHITIS OF THE SMALLER TUBES-BRON- 
CHIOLITIS— SUFFOCATIVE CATARRH. 

Just aa trach co-bronchitis is the type of acute l>ronchitis in tiie adult, bo is 
capillary bronchitis in the child. It is not only more common in children, but 
produces more severe symptoms, owing to the ease with which the air-tubes 
become oljstructed and suffocation-symptoms develop. 

This ia to be attributed to two csubbb. 

1. The nmsll size aud incoiuplete rigidity of tlie tubes as oonipsred with those of tlie adult, si> 
that a small amount of HMretioii may produce a large amount of obBtructian. 

2. The chffioulty which oUldrau expfrieuoo iu expelliug Ihp accretion from the tabes. This 
iaduB— 

[i.] To their smaller chest cap&city, i.e., to tho emaller volume uf air which can be used to 

foroe the obstmctioii out. 
(ii.) To their feeble niuacular power, 
(iii) To the waut of rigidly iu their thorax ; and 
(iv.) To their iKnonuieo of the ^iroperway of coughing; for efrwtive ooiighiug, i.e.,coQBhiiig 

which BhsU be elTective in dislodging on obatructiau from the air pusagcs, i« n habit 

unconsciously develoi-ed in the adult only by practice, and it is an art which little 

children have not had tiniB to acquire. 

Capillary Bronchitis in the Child,— capiiiary bronchitis, begin- 
ning as sucli, is rare in both adult and child. It is in Irath nearly always 
aecondar)', and due to the spreading of catarrh from the larger to tiie smaller 

As a rule the child has had a slight cold for a day or two ivith some running 
from the eyes and nose, and perhaps a little hoarseness, to which no importance 
has been attached, when often quite suddenly, and especially at uight, severe 
symptoms set in. 

The child becomes restless and feveriMli, and is disturbed by a frequent, dry, 
bucking cough, the respirations are rapid and panting, and the breath short. 

The access of capillary bronchitis luay thus be often apparently sudden, and 
it IB Bometimes ushered in by aUivering or by a rigor, or even by a lit of convul- 
sions which in infanta 80 often replaces the rigor. 

The fever is well marked, the face Hushed, the eyes lustrous, the skin dry and 
hot, the tongue coated, and the urine highly coloured. The temperature may 
reach 103 or 104, but it fluctuates much on different days and even during the 
twenty- four hours. 

The pulse is much above its normal rate (140-180), aud often of high tension 
at first, but like the respiration, it ataads in no definite relation to the height of 
the fever. 
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Tho tongue is moist and coated with a creamy fur ; there ia considerable 
thirst, but the appetite is lost, and there may be much sicliDesa aiid diarrhcea. 

The cheeks, hands, and body are dry and hot, but the head and chest often 
sweat freely. 

The urine is febrile, i.e., high-coloured, of high specific gravity, and deposits 
a copious sediment of urates. 

The cough is dry, hacking, frequent, but not as a rule painful, ll occa- 
sionally occurs in long and yiolent paroxysms. Like the voice, it ia often hoarse 
from catarrhal laryngitis, which commonly accompanies bronchitis in children. 

Dyspncea ia always present to some extent, and it is to this that much of the 
restlessness may be attributed. It usually comes on gradually as the bronchitis 
develops. There are not infrequently severe paroxyaras, during which the child 
will jump up in bed, as in croup, in great excitement and throw itself about from 
side to side, until after a violent fit of coughing, ending often in vomiting or in 
the evacuation of urine or fieces, the dyspno'A is relieved, and the child sinks 
back exhausted and falls asleep. In such cases there is always cyanosis, but its 
degree varies with the amount of dyspnoea. Sometimes, as in whooping cough, 
such a paroxysm may end iu spasm of the glottis, aud the child die suddenly, 
suffocated, but such an event is rare. 

The phytical signs in a slight case may be limited to rhonchus and sibilus 
heard over the whole thorax, but in more severe cases changes may be observed in 
the shape aud movements of the chest, as well as in the percussion note. The upper 
rihs and sternum down to the level of the uippleare markedly prominent aud move 
but little, remaining on expiration in a state of expansion, while the tower parts 
are retracted somewhat and recede on inspiration. Some amount of inspiratory 
recession of the lower ribs and spaces is hardly ever absent in any case of 
capillary bronchitis in infants, and in very had cases it may be almost as extreme 
im in laryngeal obstruction. Its extent may be taken as n measure of the 
gravity of the case, for it indicates obstruction to the tubes of the lower lobes, 
and cuds often in collapse of those portions of the lungs. 

The percussion note is hyper-resonant, especially over the upper part, but if 
there be collapse it may be dull iu places, especially at the bases behind. 

Wheezing in heai'd all over the chest, both rhonchus aud sibilus, with more 
or less of crepitation, medium and fine, the wheezing being most marked above 
and in front, and the crepitation below and behind. Where, however, the tubes 
are completely plugged, as is most likely to occur at the bases, the breath 
sounds and crepitation may entirely disappiear, and the diagnosis from pleuritic 
effusion become difficult. 

There is no sputum, for children under five hardly ever expectorate. 

The nervous system plays an important part in this disease in children, as is 
shown by the fits which often usher in the attack; by the delu-ium which is 
hardly ever absent to some extent ; by the bending of the thunil> into the palm 
and clenching of the fist (tetany), which is common in even early stages of severe 
cases ; by the nndue rapidity of the pulse and respiration, which are out of all 
proportion to tlie fever and local symptoms ; and lastly, by the unconsciousness 
and fits with which bad cases often end. 

The symptoms described as a rule develop gradually in the course of two or 
three days from the commencement of the attack. The chief danger to be 
dreaded ia obstruction of the air tubes and consequent suffocation. Of this 
cyanosis is the best criterion. i 
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Mere rapidity of breathing, contr&Ty to what is the cose in the adult, counts 
for little iu yoiing children, for the respirations may be rapid quite early in the 
disease when there is little dyspuceci, and become less rapid when the dyspnoea 
increases. Rapidity of breathing in the child may even be rather a good than 
a bad sign, as indicating activity of the nervous system, for with increasing 
cyanosis the sensibiUty of the nerve centres is diminished and the rate of 
respiration falls. 

Alarming symptoms may develop at any time, and often with but little 
warning. In its most severe and acute form capillary bronchitis has been 
described by the name of suffocative catarrh, i.e., of bronchitis with early signs of 
suffocation, and some of these oases have terminated fatally within a few hours 
from the commencement of the illness. 

The evidences of impending suffocation are these— the flush on the face fades 
and is succeeded by pallor ; the complexion becomes of an ashy leaden hue, and 
the lips, nose, ears, and finger-nails blue ; the eyes lose their lustre and grow 
heavy and dull ; the cough gradually diminishes in frequency and in power, and 
is of no use for the purpose of expelling the secretion from the tubes. The rest- 
lessness passes off, and the child lies in a drowsy apathetic condition, taking little 
notice of what is going on around it ; the respiration becomes less rapid, less 
deep and often irregnlar, a few hurried respirHtiona being succeeded by a pause, 
and in some cases well-marked Cheyue-Stokes breathing may develop ; the pulse 
becomes more rapid, fluttering, running, and difficnlt to count, irregular and ill- 
stistained. It gains in frequency and loses in power, 

The dyspncca grows greater, but the efforts to overcome it less. Though the 
internal temperature continue higb, tlio skin may not feel hot, but be bathed iu 
a cold clammy sweat. Tlio child becomes more and more drowsy and dilSciilt to 
rouse, until at last it passes into a comatose state and dies unconscious, the heart 
continuing to beat, for some minutes it may be, after respiration has stopped. 
Death is often preceded by convulsions. 

The prog^nosis of capillary bronchitis is bad, and the younger the child the 
worse it is. Under five years of age the mortality is high (rf. fig. 30, p. 117). 
Still, hope should be maintained to the lost, for the most desperate cases some- 
times recover. Alarming symptoms rarely last more than a few hours, or perhaps 
a couple of days, but there is always the risk of their return. 

Recovery is slow and frequently interrupted by relapses. 

The duration in simple acute caseB is about a fortnight (Fauvel, 5-8 days), 
but cases are recorded iu which death has occurred within a few hours from the 
commencement of the illness. Such a rapid ending is, however, rare in the 
secondiU'y form. 

Diagnosis. — It is obvious from the description given that it is not easy, or 
indeed in some cases possible, to distinguish clinically between capillary bronchitis 
and broncho-pneumonia. Both affections result from the spreading of the 
inflammation along the air-tubes, and iu many cases both conditions no doubt 
co-exist. Yet it is not necessary to go so far as some authors do aud deny 
the existence of capillary bronchitis as a disease, apart from broncho- 
pneumonia. 

The existence of capillary bronchitis as a special form of disease ia, in my 
opinion, established conclusively by pathological as well as clinical evidence. 

The difference of opinion is largely due to the fact that there are two clinical 
forms of broncho-pneumonia which are not clearly distinguished from one another, 
the one secondary to bronchitis, the other not. 




citenda from 
capillary brouchitis, 
which case broucho- 
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hi the first there is antecedent bronchitis, and the inflai 
the larger to the eraaller bronchi, producing lironchio litis o 
and may in parts also extend to the vesicles of the luogs, ii 
pneumonia becomes associated with the capitkrj bronchitis. 

In the second there is no antecedent bronchitis, the onset is very acute, and 
the whole course of the cose is that of an acute inflammation of the lung, i.e., of 
pneumonia, or primary broncho-pneumonia. 

It is these oases which liave been described as acute suffocative catarrh, and 
which have proved fatal in a few hours. They are indeed but a special form of 
acute pneumonia or broncho- pneumonia in the child, and in fatal cases the usual 
acute changes are found in the vesicles and widely disseminated through the Iimgs. 

It is to the first form aloue that the use of the term capillary bronchitis 
should be restricted, for it is a form of broncliitla. The second belongs to the 
category of primary pueumonia or broiicho-pneimioDia, and not to that of 
broucliitia at all. It will be fully dealt with in the section on Broncho- 
pneumonia, f/.v. , 

Complications of Capillary Bronchitis. — The chief complications are 
emphysema nnd collapse, hroucho-]iueiimouia, and bronchi ectasia. 

Empkyiema. — This is hardly ever abtient even in moderately severe cases. 
It may be recognised sometimes by the hyper- resonant note on percussion, but it 
may exist without any characteristic change iu the percussion note. It is 
almost always complementary, i.e., associated with collapse of other parts ; and as 
collapse is most marked in the lower lobes, emphysema is most marked iu the 
upper, and to this is due, in young children, the prominence and impaired 
movemeut of the parts in front already described. Iii adults, the eniphyaema 
may be general, and give the visual sigua of displacement of the liver and 
disappearance of the cardiac dulneas. 

Acute complementary emphysema of this kind is of no special significance, 
and quickly disappears as the bronchitis subsides. 

Collapse also is rarely absent except iu the mildest cases. If it occur iu 
small patches its preseuce is unrecognisable, being masked by the emphysema 
which is its almost necessary accompaniment, but if it be extensive, as when the 
whole lower lobe is iuvolved, percussion may yield a dull note. The best 
evidence of collapse is inspiratory recession, and the amount of recession may be 
regarded as the measure of the extent of collapse. Collapse, from the time 
which the affected portions of the lung take to recover themselves, is a common 
cause of delayed couvaleecence. It also not infrequeutly rmiu on into inflamma- 
tion. I.e., to broncho-pneumonia. 

Broncho-Pneumonia, like collapse, may, if extensive, be recognised by the 
physical signs of consolidation, but more often the patches are small and masked 
by the emphysema, so that they yield no physical signs at all. The diagncsis 
must then be made by the [>ersistence and character of the fever. Catarrhal 
pneumonia, though one of the commonest complications of bronchitis, does not 
stand in any direct relation with the ext«nt and amount of the bronchitis, 
for it is often well marked where the bronchitis is slight. 

BrtmehieeiasM is of the acute form {'■/. p. IS4). It gives no physical signs, 
and produces no symptoms. It cannot be recognised during life. If it be of 
common occurrence, as has been stated, it must completely disappear wheu the 
bronchitis gets well. 

Where the cough is severe and paroxysmal, it may be associated in infants 

and very young children with spasm of the glottis, as in whooping congli, and . 

thus produce a fatal termination ; but this is a rare accident. | | 
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Capillary Bronchitis in the Adult — capUiarj- brouchitia h not 

common in a robust adult, and when it occurs the fever is lower and the general 
symptoms lean severe. It develops more gradually and runs ita course more 
slowly. Complications are less frequent; emphysema is, however, the rulo, but 
collapse is not common nor is it so extensive as in children ; the mortality is 
much less, but the affection is more likely to end in incomplete recoveiy, and to 
lead to one of the forms of chronic bronchitis. 

Treatment. — (i.) In Children. — The general treatment of capillary 
bronchitis is the same an that of tracheo-bronclutis, but as there is more fever 
and the skin ia hot and dry, hot baths (especially the mustard bath) give great 
relief, and may be repeated if necessary every evening during the acute feverish 
stage. 

Although, as a nile, depressants and opium should be avoided in children, still 
Stokes spoke highly of the use of small doses of Dover's powder and James's powder, 
a grain of each every sii hours. Charles West recommended small doses of 
calomel and antimony every four hours for the first twenty-four to thirty-six 
hours, after which he advised the calomel to be omitted and a saline mixture con- 
taining a little opium and antimony to be given. 

In most cases, however, a simple febrifuge mixture with some squill and 
ipecacuanha ia sufficient. 

If Buflfooatiou threaten, enieticH are indicated, and they have been adminis- 
tered even two or three times a day. 

Ipecacuanha, Z as— 3 i every twenty minutes until vomiting occurs, was the old- 
fashioned favourite remedy ; but this is being gradually replaced by apomorphia, 
which Ib much more certain, while it is also, as far an mj experience goes, a safe 
remedy even for quite little children (gr. ^'j - ,,' ^ aub-outem). 

When emetics are necessary, stimulaBts also should be given. The best is a 
little brandy in milk. 

If suffocation lje imminent, it has been recommended to use cold efFusious 
with a view to staving oft" carbonic acid narcosis, but this remedy is risky, and in 
my judgment has only a transient effect, if any. 

If cyanoaia be considerable, leeches have been used, but fi-ee bleeding is, as a 
rule, contra-indicated on account of the age, and a few leeches only are of little 

I)ry cups applied between the shoulders and to the loins are much more 
usetnl. 

The continued inlialatioa of ojygen may be of great benefit; I have seen 
cases kept alive by this means for some days after death seemed imminent, and 
possibly if life be thus maintained by the nse of osygen, it might actually save 
cases which would otherwise have died. It is difficult, however, to eatablish this 
by clinical evidence. 

Convalescence is often retarded by collapse of the bases of the lungs. This 
may be in some measure obviated by frequently changing the position, in which 
the child lies, from the back first to one aide and then to the other. 

One of the advantages of taking sick babies on to the lap or in the anna from 
time to time is the frequent change of position which this involves. 

(ii.) In the Adult. — ^If the patient be robust and full blooded, capillary bron- 
chitis may be trcEited mure vigorously, either by the free administration of 
antimony, or of antimony and ipecactuinha, to nauseation even if not to emesis, or 

— noaia develop, by free bleeding and depressant emetics. 



L 
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In weak adiUta, emetics must be used with caution, stimulants must be giveu 
with them and the action of the heart maintained by digitalis, strophanthus or 
caffeine. 

22. ACUTE BRONCHITIS OF THE AGED— 
ASTHENIC BRONCHITIS — PERIPNEU- 
MONIA NOTHA. 

la the aged, acute bronchitis, whether oF the large or small tubes, is liable to 
be associated with extreme asthenia ; often in the course of what seems at first a 
simple cold. The patient loses all vigour, prefers to lie in bed, and though irritable 
and restless, is often inexplicably drowsy and lies tlie greater part of the day asleep. 

The face is flushed, the complexion muddy, the skin dry and hot ; the tongue 
has a dry central streak, the appetite is lost, there is much thirst, and the bowels 
may be loose ; the hearC-beuts are rapid and feeble and the pulse tension low ; the 
respirations are hurried and often panting, there is a frequent cough with but 
little expectoration, and nothing but slight rhonchus to be heard. In other cases 
the signs of bronchitis are more marked ; there is more expectoration, it may even 
be profuse, and as a cousequeuce the cough is more troublesome. 

Though 80 drowsy during the day, the patieuta sleep badly at night, and there 
is usually slight wandering delirium. 

There is as a rule not much fever, though the temperature may rise at night 
to 101 or 102, or even sometimes higher, so as to suggest pneumonia. 

A dij ceutral streak on the tonj^e h&a lieeu regarded as of diagnostio iinjnrtaitco in indi- 
cating pDcumonia, but this is not correct, Ibi thu lungue has been dry whei« the absence nf 
pneuraoiiia has been damunstratod by pmt-morlem exami nation, 

The physical signs may remain unchanged for some days, but all the while 
the asthenia continues to increase, the heart-beats grow more rapid and feeble, 
and the respirations less deep; the patient becomes more drowsy and can be 
roused only with difficulty to take food and answer questions, dropping off again 
at once into a heavy imcomfortable sleep, in which the breathing is panting and 
laboured, and there is low wandering delirium. After a time sibilus and crepita- 
tion show that the bronchitis has spread to the smaller tubes, and to the signs 
of asthenia are added those of dyapncea and suffocation. The patient now sinks 
rapidly, the drowsiness deepens and ends in unconsciousness, and death comes 
usually without a struggle or any apparent suffering. 

The tendency of this form of bronchitis is to involve the smaller tubes sooner 
or later. When this happens early the only result is to hasten the end, but in 
either case alike the patient dies more of exhaustion than of suffocation, rather as 
it seems from the heart than from the lungs. 

Although, in the aged and feeble, bronchitis tends to assume the form just 
described, still in vigorous old persons it may present its usual features, while in 
younger persons, who are enfeebled by disease or other causes, it may be of the 
asthenic type. 

These cases have been all grouped together since Sydenham's time imder the 
title of perijineumoitia nolha, and though the term asthenic bronchitis fits in 
better with the present nomenclature, it is interesting to be reminded by the old 
name that the same clinical group of cases was recognised at a time when nothii 
was known of bronchitis as such. 
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The prognosis of asthenic bronchitis, whether in tlie aged or not, is ex- 
tremely grave. If the patients du not die, convalescence is slow, and often inter- 
rupted by relapses, while recovery is rarely complete. 

The treatment of bronchitis in the aged is like that in tiie child. All depress- 
ing remedies atid emetics also are to be a.vDided, though good is said to result, 
even in case^i of considerftble prostratiou, from the use of antimony. 

Stimulants will be required throughout, and it may be in cotisiderable 
quantity. Strychnia and digitalis will be found of great use, the former to 
stimulate the respiratory centre aud the Inttcr the heart. 

To avoid hypostatic congestion it ia also important not to allow the patient 
to lie too long in one position, but to change the position frequently from one 
side to the other. 



23. CHRONIC BRONCHITIS. 

Chronic bronchitis is the term applied to cases of bronchitis of long duration, 
or of frequent recurrence; recovery being incomplete, as indicated on the one 
hand by the persistence of symptoms, and on the other by anatomical changes in 
the lungs. 

From chronic bronchitis, therefore, must be diHtiuguished those cases of acute 
bronchitis in which, though the duration has for some reason been prolonged, or in 
which relapses have occurred, recovery has in the end been complete ; and again 
from cases in which, after a considerable interval of good health, bronchitis has 
recurred. In such casea the affection will be more exactly described by the terms 
protracted, relapsing, or recurrent bronehitis respectively. 

The different kinds of chronic bronchitis are named according to the character 
aud amount of the expectoration. 

In the oixlinary forms the sputum is mucopurulent in character aud moderate 
in amount. Where the sputum is very profuse, the cases are described as broncho- 
lilennorr/iaa if it be mucopurulent, and brtmchorriuea ferom if it be serous ; where 
it is very scanty or absent, as Jrp catarrh {Catarrhe see. of Laennec). 

ORDINARY CHRONIC BRONCHITIS— CHRONIC MUCO- 
PURULENT CATARRH.— This may develop in one of two ways— either 
fommenciug with an acute attack of bronchitis, from which recovery is never com- 
plete, or, as is more commonly the case, with a cough which recurs at first every 
winter, then lasts longer and longer into the summer, nntil at last it is never 
absent. 

Chronic Tracheitis or Tracheo-bronchitis (Winter Cough).— Chronic 

bronchitis' in its slightest form is limited to the trachcea and main bronchi, and 
yields therefore no physical signs, except it may be a little rhonchus now and then. 
The cough is troublesome in the morning on rising, and continues until the 
secretion which has accumulated in the tubes during the night has been eipee- 
torated. After this it may give but little trouble during the day uutil bedtime, 
when it may disturb the rest during the early part of the night, but often the 
sleep is quite unbroken, and there is no cough till the uext morning. 

The sputum may be small in amount, but is not infrequently fairly abundant. 
It is eipectorated in mouthfuls or lumps, yellow and nummular, often contain- 
ing few if any air-bubbles, and it may sink in water. It may be so nummular as 
to suggest chronic phthisis, but is of course free from tubercle-bacilli. 
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Except for the aimoyance of the cough, and for the hrciiking of the rest, the 
affection produces no symptoms, the geneia! heaJth and nutritiou are preserved, 
and the patients are capable of an active and yigoroiis life. 

This IB the common form of winter cough. It disappears in warm weather 
and in a good climate. The ftffection may continue aa such for many years, hut 
it tends with each recurrence to get worse as time goes on, and to involve the 
Bmaller tubes. 

In old people the secretion is usually more abundant, but the cough and 
expectoration may continue for many years without change or producing much 
discomfort, as in the following case : — 

Mr A., aged 78, had had hia cough for mure tluiii Iweiitj- yeare. It had always beeu 
worse in the morning, and for the teat of the day had been more an aaooyance than a discomfort 
on account of the incaavemence of eiyectoratmg. The sputum was mucopurulent, and had 
always been of the same character, bat had become a little more abundtuit of Ute ;eara, other- 
wise the intienC was perfectly well and hod never been laid nil with his obest, though he had 
frequently suffered from gout. The patient was iu excellent health, and atill iii active work as 
the manager of a verj large business calling for much bodily sctivitj as well as mental power. 

On two occasions of late years, when buainoss required an absence of some months in 
California, the cougb entirety disappeared, but this had never hapi>eued in this country even in 
summer, except when the weather was usuimally settled, and that not of late years. 

Drugs had been of little service. 

The jKitient whs robust and active np to his death, at the age of 84. 

Chronic Bronchitis- — Iu the more severe forms, which are usually meant 
when the term chronic bronchitis is used, the smaller tubes are involved as well 
as the main bronchi. The physical signs are therefore more marked, the expec- 
toratiou is raoro abundant though of the same character, and the effect of the 
disease upon the health more serious. 

There is always a certain amount of permanent dyspnoaa, increased by exer- 
tion, and due chiefly to the pathological clianges in the lungs, which result from 
long-standing bronchitis, viz., emphysema and chronic interstitial 6brosis. The 
dyspnma is subject to exacerbations if the secretion increase or accumulate in 
the tubes, and may he paroxysmal or even asthmatic in type (Bronokitie aslhtna). 

The cough and expectorutiou vary much iu dilfereut cases. 

In chronic bronchitis of the slightest degree, it is the cough that is chiefly 
troublesome. The patients wheeze a good deal at times, but still arc able to get 
about and continue capable of active work. 

In the second degree, there are exacerhationa of the disease in which the 
patients are obliged to lie up for a few days at a time, these attacks being easily 
brought on by sli(jht exposure or even by over-fatigue. 

In both these forma the general nutrition is usually unaffected. 

In the more severe degree the patients are confined entirely to the house, or it 
may be to one room. The cough is constant and often most troublesome at night. 
There are frequent iutercurrent febrile attacks, during which the temperature 
may rise to 101 or 102. The fever is explained in most oases by the reourrence 
of bronchitis, hut may be due to broncho-pneumonia. 

The health suffers greatly partly from the disturbed rest and constant 
fatigue of coughing, biit still more from the confinement, i.e., from the want of 
air and exercise. The patients may grow fat and flabby and be incapable of any 
effort ; hut they frequently lose flesh and may become extremely emaeiate(L 

If, with the emaciation, there be intercurrent febrile attacks and copious 
puriform nummular expectoration, the diagnosis from phthisis becomes diflB 
These are the cases which have beeu described as Catarrhal Phthim, but th^ 
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not phtliisia, for there are no jjtiysical signs of phthisis during life, no bacilli in 
the Bputiim, uor are the signs of phthisis discovered ufter death. Pitiable as the 
state of such patients seems to be, still after a time toterntion is gradually estaV)- 
liahed, and they may live for many years and remain capable of many enjoy- 
ments. I have had a case of this kind under my care for nearly twenty years. 
The potient, though confined almost entirely to one room and chiefly to bed, 
manages her house and family actively. 

Complications and Course. — With the severer forms of chronic bronchitis, 

various complications are certain sooner or later to be associated. 

General emphysema is hardly ever absent. It yields its ordinary physical 
signs, and only so Far modifies the case as to increase the dyspucea as well as the 
tendency to recurrence. 

Interstitial Fibroid Changes in the lung are common. These again chiefly 
increase the dyspnoea, but they also not infrequently lead to chronic fivi'chieciasie, 
the diagnosis of which may sometimes be made by physical signs, but more often 
only by the character of the apiitiim. 

To these nmy be added acute inftanunatort/ leaions, such as pneumonia or 
bron cho-pneumonia. 

Chronic bronchitis may also end in phtUitit, but not so frequently as has 
been thought. 

In the later stages of chronic bronchitis, it is the failure of the heart that is 
the chief feature. The right side of the heart becomes dilated, and the results 
of venous ohatruction show themselves — the feet first begin to swell, the tedema 
gradually increases until general dropay develops; finally the lungs also 
l)ecome (edematous, and death occurs with the mixed symptoms of asthenia and 
sufFt>cation. 

Treatment. — It is not easy to lay down rules for the treatment of chronic 
bronchitis, for the cases differ widely. 

As a rule stimulating expectorants are indicated, though they are often 
advantageously combined with small doses of antimony and ipecacuanha. If 
extra stimulation be required, carbonate of ammonia and senega may be added. 

Iodide of potassium, arsenic, and sulphur are very efficacious in many ca.seB, 
and they act probably as alteratives. 

Among tonics the most useful are iron, strychnia, and cod-liver oil. 

Inhalation* are much employed, but the choice of them will be largely deter- 
mined by the nature and amount of the sputum. 

For the treatment of the cough, much will depend iipon its relation to the 
eipectoration ; if this be abundant, druge are required which will diminish the 
secretion ; if it be scanty and the cough irritable, alkalis, expectorants, and opium 
are indicated. 

For chronic winter cough, Friar's balsam, turpentine, and terebeue are in 
common use, both by the mouth and by inhalation, and Dover's powder or the 
Pil. Ipec. c, Sc. may be required at night. 

The cheat should be nibbed witli a stimulating embrocation, and even blisters 
arc sometimes found of use. 

Emetioi are rarely necessary, but Laenncc said that with emetics he 
frequently cured obstinate cases which had resisted other methods of 
treatment. 

If asthma complicate the bronchitis, belladonna or stramonium, the iodides 
'^fl of ethyl may be prescribed, or other asthma-remedies employed. 
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For the chronic bronohitia of old people, amraoiiiaciim, galbanuni, and 
aSBafcetidn. are Bpeciiilly suitable. 

Prevention as well as uure will be greatly nsBisted by a good climate, but a 
single winter abroad will rarely be sufficient for cure. 



24. SPECIAL FORMS OF CHRONIC BRON- 
CHITIS. 

I. Broncho-blennorrhcea.— With the prevloua symptoms the ex- 
pectoration may be extremely profuse, and amount to 1 or 2 pints or even more iu 
the twenty-four hours, so as to suggest the existence o( a large cavity or of 
an empyema bursting through the lung. To such cases the names of broTteho- 
hlermorrhtBa or blennorrhagia fulmoTvum have been given. 

There is always dyspnoea, which may be asthmatic in type. This affection 
ia one of those included under the term asthma humtdum. As a rule the 
patients lose flesh and strength early, but this is not due to the discharge alone, 
for iu other cases with profuse expectoration the nutrition may be preserved 
for years. 

Q old man 

The caaea are usually very ehfonic and develop slowly out of one of the forma 
of ordinary bronchitis. 

In the course of typhoid fever I have oo two or three occasious seeu this 
condition develop in an acute form. The patients have brought up in the 
twenty-four hours a pint or more of purulent sputum. It has been a very 
anxious complication, but, in the cases I speak of, it did not prove fatal, and 
rapidly subsided when the fever passed away. 

Treatment is directed towards reducing the expectoration. The resins, 
balsanis, and turpentines have a great reputation iu this respect, but the most 
valuable remedies are found among the astringent group — iron, tannic aoid, 
acetate of lead, and also ergot and digitalis. 

II. Catarrhe sec— This term was mvented by Laenuec to describe a 
class of case in which, though there was more or less cough, there were few signs 
of bronchitis and little, if auy, secretion. The description which he gives would 
include all the slighter forme of trachteo-bronchitis already mentioned. By some 
authorities the term is limited to a group of cases in which the lesion is 
in the small tubes and not in the large, and is by them <jetined to 
be dry catarrh of the fine tubes, the muooua membrane of which is swollen, 
but the secretion scanty. The change is, as a rule, widespread through the whole 
of both lungs. 

The few cases 1 have seen of this affection have occurred ill old persons. 
It is said to be conamou in childreu, iu whom it is more serious in its results, 
but this has not been my experience. 

The affection is difficult to diagnose from asthma, but it is more often, 
I believe, confused with plastic bronchitis, and this would explain Laennec's 
statement that it might be local and associated with complete absence 
respiratory murmur over the affected part. 
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1^ mnXnm^ if tLere t^ juiit, k ecuxtr. ristca^ tizd coiLt^Bts of ssii^ pellets, 
gnrHiii in ^iUnx mjA tmsiblucjexit i*pml% wMtrjviliitnfieL f*eaH% wjMhcm i, in which 
K^vn^AiSSAtifit Kpirads 4u:yi the Cbmnx^Lejtkiii cfr^Uis hat Ite fcsixL 

71»^ c^o^i ift T^rj «er€f« and exhiuostrnz. f«t»di2oes mi2e2i iLT2aeoJjLr paiD 
iffMu Ktnuoiiig, aikd ucar end vith Tooaiting. Vioksit paropxrs&s maj \msx 
sui hoar or i]Qore vithout iDtenoisBioD, and prodoce ictcnse exiia^zstkii, which in 
feel>k ag^ jp^m^Ma uolt \jeoixae alarming. 

If there be anj phrucal §ign§ at all, ther cooast of ri^DDcLus and silnlas 
oolj, but there i» no crepitation. 

Ferer i» almtnt unless there be some inflammatCfrr cofDpl3c&iic<n. 

There is alwajs some permanent djspotxoL doe to the emphTsema which is 
ao almont inranable accxMnpaniment of the diwafip, but during the paroxysm it is 
greatlj aggraTated« The paroxjsms are often asthmatic in type. 

The rec^iirataoDS vary with the dj^iocea, and in children maj be venr rapid, 
eren as many as 80 in the minute. 

It is inrariablj associated with emphysema, and may become complicated 
with collapse or with broncho-pneomonia. In most cases it passes gradually into 
one of the ordinary forms of chronic bronchitis. 

The general condition Taries, but as the affection may last for months, the 
health tuntallj suffers considerably, especially in children, many (^ whom die of 
exhaoiitioo. 

The cause of the affection is obscure. It runs a chronic course, and obstinately 
realifta all forms of treatment. In the young and aged it may prove fatal from 
the exhaustion which the riolent paroxysms of coughing causes. 

The chief symptom in this affection is cough, which will have to be controlled 
by opium, belladonna, and bromides, and by sedative and stimulating inhalations. 

IIL BronchqrrhCBa Serosa — Pituitary Catarrh-PhleRmor-^ 

rtULgiSi Pultnonaris. — For the original description of this affection we are 
fl^ain indebted to Laennec. 

Tlie diagnosis h made from the character of the expectoration, which is 
mue^A-^terous, like saliva in appearance, colourless, translucent, containing a few 
large cells, frothy on the surface, the fluid beneath being clear, like white of 
egg diluted with water. 

The disease occurs both as a primary and a secondary affection, and in an 
acute and chronic fonn. 

The acute form is very rare as a primary disease ; but in a slight degree it is 
not sary uncommon in the course of many pulmonary affections. 

It presents itself under the guise of suffocative catarrh, and in children may 
Ikj siixy rapidly fatal. 

LfMfiinec ' giv6« one uuch case, in which after death the tubes were found filled with clear 
fluid, but othcrwijM; apiiearerl normal, and no other pulmouarv lesion existed. 

\AfA\\\H\ alw> quotes the case of a woman who was sudJenly seized with intense dyspnoea, 
having \m'\\ pnjviously ijerfectly well, and after a few hours of great suffering expectorated an 
" ononnoUM ouaiitity * of serum, after which the symptoms disappeared and the patient recovered. 
Mix montliH later she ex]K'rienced a similar attack, which came on suddenly at night. This was 
followed Ijy the cxpctoration of four pints of similar fluid, and the patient recovered. 

HUikes ''' Mtates that ho has seen similar cases, but adds the remark, with which all authorities 
agree, that they am extremely rare. 

The chronic form is hot quite so rare. 

J T^»iUSau8c\diatlQn, 1831, vol. i. 155. « Dw. of Chest, Syd, Soc., 1882, p. 60. 
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TliE followio^ caH! I Uad auder my care B short time neo ;— Tlie patieat weu a man ufabou 
S6 years of aRe, well nauriahed, aud fairly stroug, who hail BUlt'cr«d from the alfoctian Tor aom 
months. Ho wm admitted into the hoBpiWl bcoauac he lonked so duaky and ill. The phyrioa 
sigoa were thoae of bronchitis. The eipeotoralioii waa CTt|iiDlia and cliaraetoriaCio, and amounted 
to a [lint daily. 

Aiter the first day or two the duBkinesa y$.saed off and the patient felt weU, but he continued 
' to spit up ahout the same quantity of fluid daily all tiiv time he was under obserTstioii. 

. what, was still shore iiuniial when he left the hospital. Ke did not pnseiit hinuwlt again, and 
was loflt sight of. 


1 
























































z 

101" 

too' 

89- 














































































































*^ 






































/ 


/ 




^ 


J 




s 




% 


\ 


rv 


> 


1 




N 












K 




% 


/ 
















J 










\ 


^ 


\ 




A 








/\ 


-^/ 


\ 






























; 




y\ 


I/" 








... 








... 


... 








— 


"- 


... 






... 














.J 






























1 




\ 


[ 1^ 




Fig. 35. 
Temiwnitare chart of com dencribed above. 

Gre ' recorda the following (me ;— 

A Jaianese, 25 years old, oams over as a ship's steward to England, and immedistBly upon 
his arrival began to suffer from ahortnesB of breath aud cough— a now thing for him. After 
these Bj-mpluma had lasted for fourteen weeks he was admitted to the hospital. There was umuh 
dyB[mceB and a moat abundant expectoration of pituita, Tubercle-bacilli were not found. The 
physical bigna were those of severe bronchitis. For days together he seemed about to die from 
sutfocation ; bat under very careful treatment he iiuproveil until, without any obvious cause, the 

more than four montlis liad passed away aiuee his admission ere he could be discharged fairly 

symptoms ; he went out ou July IBth. On December 6th ho was admitted once more, and the 


time of the year was probably the reason why we could not get rid of him till February 2Bth. 
J(e had now been a intient on and oS for more tluu a y«r, and aa there seemed no end to this 
sort of thing, the sister of the ward got up a small subscription and shipped him off to the 
alitilKides. 

The chrouic form rarely coiumencea suddenlj-, but is usually preceded by 
symptoms of ordinary catarrh. When the disease ia once eatablished it usually 
Ijecomcs iiitennittent, and, with irre^lnr intervals between the attacks, continues 
for years. 

The patients who suffer from the ordinaty eymptoms of chronic catarrh, and 
presenttheusual physical signs, bring upduring the twenty-four hours, it may be, 
several pints of secretion liaving the characters already described, The ex- 
are bouta in which several ounces may be brought up at once, the interval being 
almost free. 

During the attack the patients have dyspucea, but iu the intervals the 
breathing may not be very short. 

1 • Zancef, March 29, 1899. ■ 

k J 
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Tlie secretion does not change in character in the course of each relapse, a.s in 
other Forms of bronchitm, but remains throughout of the same character. 

The quantity expectorated niay bo very great, as in another case of Lacnnec's. 

Tbp patient, a nisa over 60, brauelit up troia 3 to 6 jiiQta in Uto day in Mvaril aCtAcks, 
separatod by short inWrvalB, after whicb he waa not further troubled till the next day ; he wm 
ttctive and went about much on foot 

Andral' records two casea in wl^cL jiott-morlem eiamiDattouB were made with entirely 
□egative reaulte: the one, ao old iiian, died after eipeutorating daily for fiTe moutbs about 
2 [lintB ; the other, a man of 4P, had brought up 3 pints daily for three years. 

Bienuer also states that lie has seen similar oases, but not of so oxtreme a kind. He cutisiders 
that they may improve, if properly treated, but rarely, if ever, recover completely. 

The general nutrition ia well-preserved for a long time, and the patients are 
capable of work ; but require care, for esposure and fatigue aggravate the attacks, 
as ill other forms of chronic bronchitis. In the end the patients become antemic 
and feeble. 

The duration of the disease may be reckoned by years. 

Laeunec' records a case in 
4 pints daily, bringing it up ii 
psroxysnuk 

It is remarkable that so few caHcs of this kind have been recorded of recent 
years, and this may be taken aa evidence of the rarity of the affection. 

Though rare as a primary affection, seroua bronchitis ia not uncommon in 
the course of other diseases, and Lacnnec considered it to be often of the nature 
of a critical discharge. As such it has been described as occurring at the end of 
a bronchial catarrh, or of an acute pneumonia, and again in the course of 
disappearance of a pleuritic effusion or of an ascites. In these cases it does not, 
as a rule, last long, i.e., more than a few hours, and is not in sufficient amount 
to produce secere symptoms of dyspnoea. It is now more commonly described 
as serous or allmminoua expedovition, and will be more fully considered imder 
this heading. 

More commonly it is a sign of bad omen, and may of itself be the determin- 
ing cause of death. It is thus mot with tts one of the last symptoms in acute 
pneumonia, in acute tuberculosis, and occasionally in phthisis, in the course of 
pleuritic efiusious both serous and purulent, in asthma, and in morbis oordis, 
Many of theae secondary cases have been spoken of as acute cedema of the lung, 
which in some respects is a good name for them. 

One other group of cases belonging to this class remains to be referred to, 
VIZ., that in which there is a copious discharge of serous fluid ooourring in the 
course of thoracic aneuryum or mediastinal tumour. 

The fluid expectorated may umoimt to many ounces in the twenty-four hours. 
It is like saliva in appenrance, and is mixed with a few large air-bubbles, but it 
comes from the large air-tubea and not from the mouth. It is not rare in the 
course of thoracic aneurysm or new-growth to find the patient eipectorating a 
considerable amount of thin, clear, serous, saliva-like discharge, often streaked 
with blood for some weeks before death. Death may result from actual bursting 
of the aneurysm through the trachea, but if death result from other causes, the 
trachea is found ulcerated and thinned so that it was on the point of giving way. 
The eipectoration is attended with no dyspncea, and with but few physical ^gm^ 
and the cough with which it is associated is not s])ectally frequent or difficult. 
' Clinigue vMital. ' Lve. eir. 



L 
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Although ill the cases which 1 Lave aeeii the trachea alone has been alfected, 
it is possible that the saoie symptoms nisy accompany erosion of one of the niiiiu 
bronclii. 

Sputum of this character occHrring in such cases is, I believe, of some 
clinicaJ importance in respect of prognosis, as indicating tbreal^ncd perforation. 

Treatment is very Hnsatisfactory in all theae cases, but the use of the 
astringents and tonics is the most proniisiug. 

25. BRONCHITIS PUTRIDA, FETIDA, 
SEPTICA. 

Putrid bronchitis is the name given to those cases of chronic bronchitis in 
which the secretion bus a fetid or gangrenous odour. The diagnosis cannot be 
made by the smell alone, for fetid expectoration occurs with gangrene of the 
lung, with a fetid empyema discharging througli the luiig, or with cavities in the 
Inng in which the secretion has undergone fetid decomposition. In these oases 
the fetor may be traced pogt-morlem to a local lesion, while the secretion in the 
rest of the bronchial tubes retains its ordinary characters. It is only where the 
bronchial secretion itself ia fetid that the affection can be rightly named putrid 
bronchitis. 

The diagnosis is determined (1) by the physical signs of bronchitis, and by 
certain characters of the sputum ; and (2) the exclusion of those other oHectious 
upon which the fetor might depend. 

The sputiim in generally copious, and may amount to raitny ounces in the 
twenty-four hours. It is mucopurulent in character, and of an intensely fetid 
odour. The smell does not differ from that of gangrene, although it has been 
described as peculiar. 

The sputum separates on standing into three layers. 

The upper, the most bulky of the three, is frothy, opa4]ue, and of a greenish 
colour. It is composed chiefly of mucus mixed with epithelium and pus cells. 

The middle is an almost eolonrless, slightly cloudy, serous, saliv«rlike fliiid, 
containing few fonued elements. 

The lowest forms a sediment of a yellowish white colour and granular 
appearance, in which are small lumps with au extremely fetid odour. 

These lumps or pellets, originally described by Dittrich and Traube, and 
regarded by them as pathognomonic, are soft, friable masses, smooth on the 
surface, of a dirty, grayish-yotlow colour, varying from the size of a millet seed 
to that of a bean, and of an extremely fetid odour. 

MicroacDpicttl exunination shows, oliieSj of course in the sediment — 

Epithelinm derived from the Hir-[HUiaiigea, «'ith tnucli j>iu and a Tiiw ivd b1ood-ccll». 
Tlierc may, however, sometjinea be a good (!«a! of blood, as Traiilie ' stated, BIkI 
that without »aj ffuigrene. 

Fat-dro])E and lal-crystals. 

Needles of tyrosui sud globules of leudn. 

Pigment-gmaulBa, derived from Uio blood cobaring matter ; and soniBtimea a few trjatal.'i 
of htenuitoidin. 

Charcot')! crystalB, tnaapareut, diamond bliaped, and of an undet^rmiued nature. 

Various or^iBtiiB of putrefiwtion. Leptothm pulmonalia (Lejdcn's and Jalft's^ Bjiwilio 
organism). Oidium albicans, etc. 

Besides all theae, sequestra from the lonR, if there be any destruction of the huig, in- 
filtrated with prodigious numbem of bacteria. 

i. iv. 138. 
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Chemical oxaniination shows the presence of 
Many dilFerent fonns of albumen. 
All the common salts of the body. 
Neutral fats and fatty acids, cholesterin, margarine, etc. 
Butyric and valerianic acids, to which the smell has been attributed. 
Loucin and tyrosin. 

Glycerin in small quantity, and even a little glycogen. 
A si>ecial ferment (Filehne) which has the proj>erty of decomposing the elastic fil>re.s of 

the lung. 
Lastly, some substance which gives a blue colour with iodine. 

Most, if not all, of these products are the result of the putrescence of iilbu- 
minous fluids, and could be obtained by allowing such fluids to decompose in 
contact with the air outside the body. Leyden and Jaft'6 actually demonstrated 
this to be the case with bronchitic sputum. Most of the organisms met with arc 
those of putrefaction. Whether there be any truly specific organism peculiar to 
the disease, as Leyden and Jafle suppose, is a question which remains unsettled. 

Even at the temperature of the body such putrefactive changes require time, 
and will be most likely therefore to occur where there are cavities or pouches 
within the lung in which the secretion may lie stagnant for a time. In the great 
majority of cases of putrid bronchitis, such cavities are found to exist, and to 
have been in all probability the seat or origin of the aftection. Out of the twelve 
cases which Traube records, in only two was chronic pulmonary disease with 
cavities absent. 

It is possible, however, that under special conditions putrefactive changes 
might occur in the bronchitic secretion without any such cavities to start 
them, and there are a few cases recorded in which the absence of any lesion of this 
kind and of gangrene has been proved by post-mortem examination. 

Clironic Broticlntis for 16 years — Sputum fetid twice — Putrid Bronchitis 17 
days before death — Consecutive Pneumonia and Pleurisy, 

P,M, — Putrid Bronchitis — No cavities — No gangrene — Recnit Pneu- 
monia and Pleurisy — Diphtheritic inflammation of smaller bronchi. 

V. N.,* 28 vears of age, was admitted into the hospital on June 20th. He had been troubled 
with cough and ex()ectoration from the age of 12, and lie stated that on two occasions the sputum 
had been fetid for a few days. On the 6tli of June bis present illness be^an with reiieated 
shivering tits and a great increase in the expectoration, wliich became fetid. A week later a 
si»vere stitch In the side developed. On aamission the patient suffered with considerable 
dyspnwa and could not lie down in l>ed on that account The chest yielded evidence of general 
bronchitis only. The r^si>irations were 28, the pulse 132, small and weak, the temi)erature 105, 
the sputum verj- fetid ana containing plugs with the usual characters, amounting to about 10 
ounces in the twenty-four hours. 

June 22)it/. — But little sleep, much weaker, some sweating during the night, gri»at thirst, fac»- 
jMile, sputum of the same character (about 20 ounces), pulse 132, respirations 36, morning tem- 
j^eraturi* 103. 

Towards evening the (latient became extremely weak and very pale, the skin dry, the tongut- 
ooated, the thirst great, pulse 124, respirations 36, teuifierature 105*8. 

That night he slept badly and was delirious, and the next morning he died. 

Posf-morttm examination showed some recent pleurisy over the lower parts of both luugs* : 
the lower lol>es on both sides almost airless from a mixture of oedema and bepatisatiou, but not 
a trace anywliere of tubercle or gangrene ; the mucous membrane of the larger bronchi injected. 
but otherwise of natural api^earance ; the smaller bronchi of the lower lobes in places in a con- 
dition of cylindrical or spindle -shaj^l dilatation, but their walls nowhere thickened ; the 
mucv>us membrane everj-where pale but in m.iny places rougheneii with membranous inllamma- 
tion, most marked in the dilated {^arts. The finest bronchi yielded on pressure the dirty 
veV " »♦», brittle, fetid masses ol>served during life in the sputum, and giving the same 

pearances. 

^TrauW, Ot'i, Btiii\, ii. I-IZ. 
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Of the twelve cases which Traube describes, that juat quoted ia the only one 
where tiio putrid bronchitia was not associated witli gangrene or chronic cavities 
in tlie lung. 

The next case has a special interest as being, I believe, the first of the kind 
recorded. 

Chtvnic Bi-omliUii 13 yeafi—Sjmttim fetid fur years — Sudden Death. 
P.M. — No leeion other tlian fetid bron<-hiHs. (Andral.) 

A coolt, eO fcnn ot age, wu udmitted into La Cliurit^ iu March 1823 iu a state of exhaus- 
tion oaA greatr emaciation. For the last ten or twelve y«irs lie had Wen troubled with oongli 
aud ahorCneiw of breath in the wiuter. During the iirecedinR sunnuer he hod syal a little blood. 
Prom the time of admission he coughed much, and exjicclunited a great quautit; of gieeniali 
fetid sputum, which might have been thought to come &om the pleura or from a large tuber' 
cular cavity. According to the patient's own statement he had expectorsl«d similar sputum for 
several jears. On jwrcuBBion the chest was resonant everywhere ; on auscultation tlie tireathinc 
sounds werecoorse, with sibiliiaat timea. The (laticiit waswithoutfover arid hod uaver wntaiei. 

For the next ten or twelve dajs the patient remained in the same condition. The simtuni 
was always fetid, the ap]ietit« good, but the weakness extreme. 

On the 2Sth of March he grew suddenly niiich worse. The face became livid, the eyes dul], 
itod the dyspnon extreme ; the poise frequent, irregular, and hardly to be felt. 

For the next two days aulfocation was inuuineut, and on tho 31st he died. 

On poX-marUm examination the lungs Vfere found very ajdematons and in some places non- 
crepitant, the large bronchi tilled with secretion having the same characters as tlie s|iutum end 
very fetid. The nmcoua meaihrane of the smaller hroncM wan reddened, but there was no other 
lesion of tlie bronchi or lungs. The spleen was very large, soft, and dark. 

In the course of diphtheria the sputum may become fetid. 

In a fatal case recently setiu in a child the nieiulirnrie did not extend far alung the tubes, 
but the medium-sized tubes, though conUining no membrane, ware filled with a quanti^ of 
extremely fetid secretion ; there was no other lesion in the lungs except the bronchitis. 

When putrid bronchitis has once developed, whether in association with cavi- 
ties or not, it is able of itself to set up gmve secondary lesions in both the 
bronchi and the lung. As the direct result of the irritation of the fetid secretion 
the walls of the bronchial tubes may be attacked with inflaoamatiou, sometimes 
ot a character so intense as to be rightly called gangrenous. The adjacent 
vesicles may become involved aud patches of pneumonia develop, which often 
end in suppuration or in gangrene. Traube' records a case in which this 
occurred and death resulted from pneumothorax due to the bursting of the 
gangrenoiLs lung into the pleura. Lcyden and Jafli^ actually produced al) these 
lesions experimentally by injecting into the air passages of rabbits the sputum 
from cases of putrid bronchitis, but similar lesions are constantly mot with 
wherever putrid discharges lind access to the lungs from any source. 

The local signs of the disease are those of chronic bronchitis, with the 
addition of those peculiarities of the sputiun already described. 

The g^eneral Sjrmptoms are septic in character, aud probably depend upon 
the absm-ption into the blood of the poisonous products of putrefaction. 

The common history of putrid bronchitis is this — the patient, usually iu 
middle life and the victim of chronic bronchitis, is seii'.ed more or less suddenly 
with symptoms of grave illness, ushered in it may be with one or more rigors 
and with the fetid change in the sputum. Fever sets in, and with it develop 
signs of profound prostration. After but a short time, a few days perhaps, the 

' .Marian, Charrot, TraiUde mill. 
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patient jmsscs into the typhoid stat« mid dies collapsed, death behig often pre- 
ceded by auppreasion of the expectoration and consequent suffocation. 

In severe cases the general symiitoms are intense, but they do not differ from 
those of septicEemia. They are almost invariably fatal and constitute the class 
of case which has been moat fre<}uently recorded, and to which G. Sue proposed 
to give the name oE septic bronchitis. 

Case of Seplic Bronchilis after parturition. 

Marie S., aged 33, hadBUtfored Trum broncliitUaince the birth of tier thii-d child, uk yean ago. 
She was coDliQed of her fourth ehild on Sei>teinber 26tb. The accouchemeut was iionnal, but 
the cough, wliicli had beeu more troublesome during the laat four months of pregusncy, grew 
worse alter delivery. On December 15th she felt pain iu the left side, and the expecta ration 
became profuse and fellow. A week later hteraoptysb ooourred ; it lasted for several days, bnt 
was liot prorilse. Smco the b^iniiiUK of Janua-Cj there had been fever, higliest Bt uiftht, aud 
slight eczema of the hands aud feet. On admission on January 12th tlie jaCient was extremely 

ill and veiy iirostrato, eiiiectoratiug ft large ami i- .■ ..■ > ..- ij-i .-j -h -i. _ 

characters typical of fetid bronchitis. On the iii 

The pial-jiu/riein examination showed ompiliyBBDu 

(edema and congestion of the lower, do pleurim' and ni. — „ 

bronchi were violet-red, covered with thick febd vaa and with patclieu of faUa meiiibmue here 
mid there ; the small bronchi were obstructed with thick pus of Ihe same characters There was 
some sligbC general dilatation of the smaller bronchi, but no giouchea. 

The lymph glauds were enlarged and contained fetid Huid, but were uot suppurating. The 
kidneys and liver were Urge and congested, nn-d tlin spleen three times its normal sixe, ftiable 
aud like tlie spleen of typhoid. 

Such attacks may even occur at irregular intervals, aud in many ol the fatal 
cases a history is obtained of previous attacks, similar in nature but without 
other grave symptoms. 

It the poisonous substances happened to be not absorbed at all, or uot iu 
sufficient quantity, septic symptoms might be entirely, or to a great extent, 
absent. Accordingly there are mild cases recorded in wliich the fetid espectora- 
tion has continued for weeks or months without the general health suffering iti 
any special degree. These mild cases are probably more frequent than would be 
gathered from the published records. Indeed, Trousseau attached a relatively 
benign character to the disease in general, while Traube, who chiefly described 
the severe cases, regarded it as an affection of the utmost gravity and danger. 
It is pOHSible, however, as Lebert suggests, that some of these mild cases may 
depend upon a different cause, and be the result of a peculiar form of raucous 
decorapositioo, comparable, 1 suppose, with those forms of ozcena which are not 
connected with any definite local lesion. 

There are, at any rate, the two classes of case, and the prognosk depends not 
S'J much upon the local affection as upon the general symptoms which 
accompany it. 

The dia^^nosis rests, as already stated, upon the evidence of general 
bronchitis with fetid sputum, and nest upon the proof that the other causes of 
fetid espectoration are abaeiit. It is usually not difficult to put aside the causeii 
of fetid discharge which eiist in the nose, mouth, or pharynx, but it is extremely 
difficult to exclude those which have their seat in the lung. The physical signs 
and the history will probably be sufficient to dispose of fetid empyema, but the 
diagnosis of putrid bronchitis from gangrene or fetid cavity may be absolutely 
impossible without a posl-viorhm examination, and may not be quite certain 
oven then. The presence of elastic fibres in the sputum is not of much 
vel ^^^^^^truction of the lung may follow, as well as precede, the putrid 
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Treatment will be directed Id the first place towards supporting the patient's 
strength, aud in the next towards diminishing the fetor. 

Abmidant food, with stimulants, and, as medicine, quinine and atrj-chiiine, will 
fulfil the first indication. The latter will be best met by antiseptic inhalation or 
by the internal administration of creaaote, or turpentine, but especially of musk. 
A grain of musk as a pill or a few minima of the tincture two or three times a 
day is on the whole the most efficacious remedy. 

Hiatorj, — The earliest cases were recorded by Andnil ' and liiennec. 

The asaociatiDii at putrid bronchitis nitli gangr«iia of tlie tung and with chronic otirities was 
described by Dittrich and Traube,' who also gave the first deacri|iCion of the i>lu([s, to which 
tliey attributed a pathogiiomotiic iiuportaiicc 

Las^ue ' showed that gsngreue was not a neccBsarj coucomitaDt. 

The most complete obssrvatians on the aul^ectaie thoae of Traube,* upon whone inoDograph 
most of the snbseqnent accounts of the disease are based- 
Trousseau ' drew atteation to the mild forma of the disease. 

Lejden and JalTf * demonstrated the presence of patrefactive organisms aiid described one 
tonu to which tlicy attributed specific proparties, vii., tlw Leptotbriic pulnionalia. Lasdy, 
G. Sec ' laid stress on tlie septic diameter of the ayraploniH in the grave cases. I do not kauu- 
that bacteriology has so far added much to our knowledge of the alfectiou. 

26. PLASTIC BRONCHITIS — FIBRINOUS OR 
MEMBRANOUS BRONCHITIS— BRONCHIAL 
CROUP— BRONCHITIS CROUPOSA— BRON- 
CHIAL POLYPUS. 

The essential characteristic of this remarkable disease consists in the expec- 
toration of fibrinous casts of the bronchial tubes after a paroxysm of more or leas 
severe dyspncea. Such casts are common in diphtheria, and are not altogether 
rare in acute pneumonia, but as in these cases the bronchial cases are secondary 
to the inflammation of the larynx on the one hand and of the lung on the other, 
the term plastic bronchitis is not applied to them, but is reserved for another 
and entirely different group in which the bronchi themselves are the primary 
seat of the affection. 

Tfio disease isa raro one, so mueli so that Lebort," writing in 18fiP, could only find recorda of 
41 unquestiouable cases. Since his paper other cases have been recorded, which, together 
with a few more of earlier date omitted from Lebert's series, brought the total in the year 1889 
up to 98. It is upon aa analysis of these 98 cases that the following account of Che disease 
is based, but reference by the way will be made to a few other cases which hare come under 
my own observation.' 

The cases are described according to the suddenness of access and severity of 
the symptoms as acute or chronic. It is often difficult to draw so sharp a dis- 
tinction between them, but whether acute or chronic it is the tendency to relapse 
and to recur that forms a prominent feature in the disease. 

The patient suffering from this affection, often without other premonitory 
symptoms than those of ordinary bronchial catarrh, is usually suddenly seized 

■ Clin. Mid., iv. 144. 

' Obtr Lvngeabrand infahje von Bronchiaitrwiiteruiig, Erlangeu, 1850. 

' Arch, dt Mid., 1857, vol. ii. • Gm. Ahh., vol. H. 656. 

' Clin. Mid. ' Arch./, klin. Mat. 1896, ii. 488, 

' Gm. Hid. de Parii, 1882, 8. a. iv. 138. ' D. Anh.f. Win. MiA., 1868. 

' The complete literature up to 1880 will be found in my i)a|ier in the /VacttfiMi«r, To' 
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with djspncea, and after a violent paroiyBm of coughing bring* up one or more 
casts, after which the syonptoniB subside, if they do not entirely disappear, until 
tlie next attack occurs. 

« expectorated as fleshy pellets or masses which, on being floated 
I Btecu with many minutely ramified branches. The 
larger casts are generally tough and 
yel low ifjh- white in colour, but the smaller 
may be soft and gelatinous. Though 
usually solid they may contain a Inmen 
i [ito which a small probe can be inserted ; 
(.'vcn when there is a lumen it is usually 
HUed with mucus and is not jiermeable to 
rbe ftir. The stem and branches corre- 
~pond with the divisions of a bronchial 
Lube, aud it may be eveu possible to 
diagnose, from the method of branching, 
I he place from which they come. Thus 
''lists from the lower lobe are longer than 
those from the upper; while if the cast 
come from the main bronchus it is more 
stumpy, and more rapidly branching 
when formed on the riglit side thou on 
the left. Upon the branches are some- 
times found small pouches or protrusions, 
which have been supposed to have their 
origin in bronchi ectatic cavities, hut they 
are more probably due to irregular dis- 
tension of the cost from within by mucus 

The branching may be so fine as to 
correspond with the terminal bronchi, or 
even with the vesicles themselves. 
On section the larger casts are often found -to be formed of two or three 
concentric layers. 




Mici 






hIiovtb them ta be coupoBed of tl structureless substance tlirongh 



which arc scattered nmneruus white cells mid ucca^oDslI; a lev ciliated cells. F&t-drops and 
the Ch&rcot-Leydau crystals have been deHcribed, but are out commoti. Diligeut search has been 
made tor apeciSc CBmui, but so far nothiujf but putrefnotive bacteria liave been found. 

Curschmaiin deacnbed peculiar apirnl tbreada upon vhieli he laid stress, but they have not 
beeo found by other observere. They arc certainly not constant, nor are thej' patbogijomouiir. 
Cheiiiicall; the casta consist of fibrin and yield thensual reactiona. 

The casta are not, as Laonnec and otbers have asserted, simply clots of coagulated blood. 
tUtreaka of blood are common enooKh u[>on the surface of tlio cast, but red bluod cells are not 
Ibund in their substance, oa would be the cose if they were blood coagula. True blood casts of 
the bronchi do occur, but they ditfer in colour and are not minutely branched. One very interest 
ittg instance of true broudiial blood cast came under my own observation, and is preserved in the 
museum of the College ofSurgeoiiH.' 

In structure and composition the clots are identical with the membrane of 
ordinary croupous inflammation, and are no doubt produced in the same way, 
viz., by exudation from the blood, and not, as Kretacky supposed, by a peculiar 
degeneration of the calls of the mucous membrane,* 



' Catalogue Prep., 



- IFitn. Mil. Worth., 18S3, J 



Sec. 26.] PLASTIC BRONCHITIS. 169 

In size tlic casts vary greatly ; commonly they do not measure more than 2 to 
'1^ inches in length, the xize of tifie stem being that of a goose quill. They may 
be much larger, even reaching the length of 6 or 8 inches and measuring J inch 
in the stalk, but they may also be very small, and are then easily overlooked. 

Morbid Anatomy, — The disease being rare and by no meana very fatal, the 
number of po»t-morten\s has been amull, so that statements as to the morbid 
anatomy of the affection must be made with some reserve. The process appears 
to be essentially circumscribed, and though the bronchi in any part may be 
involved, those of the lower lobes are especially liable to attack. The affection 
commences as a rule in the medium-sized bronchi, whence it spreads to the finer, 
and subsequently it may be to the larger, tubes. It eometimea happens that nu 
casta are found post-mortem, even when they have been freely expoctoratt'd 
during life, and occasionally the converse occurs, and casts are found pott-mortem 
when none had been eipectorated and when the diagnosis therefore could not bo 

The casts are usually quite loose in the bronchi, and are easily removed ; at 
other times they are more difficult to detach, but it is only very rarely that they 
are adherent. 

Kxcept tor the evidence of slight bronchitis, the bronchi are intact, and even 
the ciliated cells may lie retained in the affected tubes. It is quite exceptional 
to find any local lesion in them. Biermer ' records one case in which an ulcer was 
found, but it was in all probability syphilitic ; in another case ^ a caseous gland had 
broken into the bronchus, and it was in connection with this lesion that the cast 
had formed. 

Associated Lesions, — Although in many cases the changes described con- 
stitute the whole pathology, still plastic bronchitis is very frequently associated 
with other affections. 

Thus the disease not infrequently occurs in a patient who has for some time 
suffered from dironia general bivndiilie, but even then the plastic bronchitis is 
localised, i.e., the casts are formed only in certain parte of the lung. 

Pkthieig is not uncommon. 



Considering, however, how frequent a disease phthisis is, and how rarely 
plastic bronchitis is found posl-ntortem, it is clear that the association between 
these two diseases, if it be not accidental, must be remote. 

Out of Lebert's 32 chronic cvtea ID died, and in 7 of them phthiuB wsa found ; wliile ol tlio 
other 3, 1 hut fetid expectoratiun with kuthracosia, 1 had stricture of the tnchea, and the lost 
had Pliilibysema and ■ laCl; heart. 

Of the other acute afTections of the lungs, plastic bronchitis is commonest 
after acute ptieumottia. The cast may api>e»r weeks or even months after the 
pneumonia is past, as in a case of Moeller's,^ where the pneumonia preceded the 
expectoration of the cast by ten weeks, and in Adsersen's,'' where the interval was 
four months. These casts must be distinguished from the group already referred 
to, in which casts are expectorated during the attack of pneumonia. When the 
interval is short it may well be that the cast was formed at the time of the 
pneumonia and only got rid of later, but it seems unlikely t'hat this is the correct 
explanation when the interval is so long as in the cases mentioned. In coiisider- 



' Biermer, Virch. Uatulb. der $]ia: PalJi, i 
' Weigert, quoted bj 8ai, toe. eil. 
' Ibid., vol, 201, p. 154. 
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illy: the rcUtioa of plastic broucliitis to pocumouia, it should be borne in nund 
tliat paeitmonia may be the result as well as the caiiae of plaatic bronchitis and 
may then lead to death. 

Plaiitic bronchitis may also be associated with antte dettruelive ditewie of the 
lungs, probably of a septic nature.' 

It 13 stated to occur also with pUuriai/, both acute and chfonic, but this com- 
bination is ao rare as to be in my opinion only accidental. 

The association with morbus cordis is more remarkable. 

In the SI recent cases it was met with no less tliitn 5 times, aud always with mitral disease. 
Alarniitig an such a comphcatiou muflt be, strange [o say only two of the patients died, and 
neither uf them from the plastic bronchitis ; desth being due in one case to tubercnlasis, the 
lieart leatou uot having been suspected during life, and iu the other to a general seutic oouditiou, 
acute jiericarditis and endocarditis, together with acul« pneuraonia, being found after death. 

Starck * records a case in which esteusive infarction of the lung occurred and a 
cast was expectorated live weeks later, the patient making a good recovery. 

Plastic bronchitis sometimes follows <Kv.te epeciric fevern. It occurred in one 
case' five weeks after typhoid fever, and in another ten weeks after an attack of 
gearlet /ever and pneumonia. Cases have also been described in connection with 
iiifiuema and measlen. 

It is noteworthy that in no less than 4 out of the 51 recent cases* plastic 
bronchitis was associated with some well-marked affection of the tkin : 

With [leniuhigufliu two'; with impetigo in a thiid'; andwithimiietigoandheqiesiosterin the 
fourtli.' Of the two cases of pemphigus one died, and in both the eruption alfeuted the mouth 
and pliBiyii;!, and was detected iu the larynx and trachea. Mader even goes so far as to suggest 
that all cases of plastic bronchitis are of the nature of pemphigus, but there is tittle if any 
evidence to warrant such a conclusion. 



In a case recorded by Brik ' such a relation, it was thought, could be clearly traced in the 
lirst three attacks, but the fourth occurred at the age of 30, aft«r the catamenia had lieen lung 
absent. Opjiolier's* cose is more marked. Tlie hrst attack lasted two years with monthly 
intervals, occurring regularly at the times of the catamenia -. pregnancy followed and the attacks 
ceased. In the two subseqnent attacks the same relation was observed, but the attack was of 
shorter dntntion, lasting only live weeks and three months ros]M!ctiveiy. 

Results- — Plastic bronchitis, even when of long standing, often has but 
little effect upon the lungs. It may lead to emphysema, both transient and 
permanent. Collapse in the obstructed portion is not uncommon, and this may 
pass on into pneumonia. It is also stated that the plugged tube may even iw 
obliterated and the corresponding portion of collapsed Inng become fibrotic.'*' 

i£tioIogy. — Of the actual determining or producing cause we know nothing. 
The affection is connected with no diathesis, and is peculiar to no locality, race, 
or occii(Mition. It is comparatively common in this country, in Germany, in 
Switzerland, and iu some parts of America. On the other baud it is rare iu 
Italy and warm countries, in these respects resembling bronchitis, in distribution, 
and being, like it, most common in the cold damp seasons of the year. 



' Janeway. Mtd. Bk. N. 1'., ixil 102. " Btrl. Uiii. Wod^, 1886, xsii 

• Mbller, lix. cU. * Monat, Areh. Otiu Ht MM., 2nd Ser., liv 
' Mader, f^ien. mtd. tVoeh., 1882, xiiu, 301 ; Escharioh, t>. mat. lyoth., 1883, in. 

• Waldenbuig, Bert. tlix. (Voeh., 188S, p. 208. 

' ' Streets, .^mn-. Jmw. Med. Hix., N.3., liiii. 1*8. ' Wicn. Med. Pr., 1882 

froriet. tt. npfe. Path. u. Ther., i. 3 Lf. 44S. Sohnitder, Wien. Med. Halle. 1894, i 
b r, tee. <i«. 
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As already stated, it is liable to be associated with certain affections, but ita , 
occurrence in them seems to depend upon some accidental condition, and what ' 
this is has not been ascertained. The search after specific organisms has hitherto 
proved unsuccessful. 

Some of the acute cases not associated with croup, or diphtheria, or with 
pneumonia, it might be urged, are really diphtheritic in nature, a theory which 
some French authors would express by the use of the term "croup bronchique 

ascendante," in contradistinction to the comu ' 

in contrast by the term "croup laryngienne 
theory may seem when applied to the acute ci 
chronic cases, which have nothing whatever ir 
except the formation of a membrane. 

Sex. — The affection ia, at least, twice as common ii 
of the 9S cases, 65 occurred in men and 33 in women. 

Age. — The following table shows the age incidence of the disease, taking the 
ucute aud the chronic cases together. 



form which they would describe 
descendante." Plausible as such a 
uea, it is quite inappropriate to the 
clinically with diphtheria, 

1 men as in women : thus 
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This table shows that the affection is hirly evenly distributed throughout 
the whole of life, though on the whole it is rarest in old age. Lebert states that 
two-thirds of all the cases occur under 2B, but the larger numbers of the above 
(able do not confirm this statement. 

In considering the age incidence it is important to take the age of the patient 
at the time of the first attack and not at the time of observation. 

In Brik's ^ case the first attack developed at the age of 36, and the last at 60, 
and again in Kretscky's^ case the disease commenced at 41 and lasted 25 years, 
BO that the patient was 66 when under observation. 

The youngest case recorded, so far as I am aware, occurred at the age of + 
years,* and the oldest in a woman of 72.' 

The disease may attack more than one member of the same family. Thus 
two of Watson's cases were brothers, and Fuller' describes the affection in two 
sisters. 

SYMPTOMS. — The characteristic symptoms are paroxysms of cough and 
dyspncea, which are relieved by the expectoration of the cast. 
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The dyspncea depends upon the obBtmction produced by the coats, and 
varies witb their number, their eixe, and the rapidity of their formation. It often 
develops gradually, keeping pace, aa it were, with the growth of the cast, but it 
may arise quite suddenly. Aa a rule it is relieved at ouee by tiie expectoration 
of the cast, often completely, bo tliat the breathing is normal uiitil the next attack 
oceura; sometimea the breath remains short between the paroxysms, and this 
may be evidence either of the existence of other casts or of some organic disease 
of the lungs. 

S|imUi ' found the viul capacity reduced during the attack I'rom 1676 cc. to 1317 cc. 

However threatening and severe the dyspncea may be, it is rarely fatal of 
itself. 

Fagge ' recorded a coae in which a large cast, detached from the bronchus of 
one side, obstmcted the bronchus of the opposite side, and led to immediate 
siifFocfttion. Tliis was and still is a unique case. When the cast is detached, it 
is normally expectorated at once without further difficulty. 

In spite of the dyspnoea there is rarely any cyanosis, a fact which is explained 
by the circumscribed nature of the lesion. 

The COUg^h is paroxysmal and often of sufficient violence to produce vomit- 
ing, epistaxis, or hEemoptysis. It generally stands in direct relation with the 
dyspnoja, but it may be violeut when the dyspncea is slight, though the converse 
hardly ever occurs. Neither cough nor voice is hoarse or stridorous as in croup. 

The sputum is generally mucopiirnlent and moderately abundant, but it 
may be scanty. 

The casts usually appear in it as lumps or pellets, and their branching 
form is not visible imtil they have been floated out in water. In number 
and frequency they vary greatly, from one every few days to many daily. 

In one case' three to five sjiittoonfula crewded with easts were hroiight ui> daily, and in 
another' the patient slated thut he exjicctaratcd "ijuarts" duiiug an illness of two months' 
duration. 

The number expectonited varies as a rule with the esteiit of the disease ; with 
the rapidity with which the casts re-form ; luid with the case with which they can 
be expelled, and this iu turn depends on the looseness of their attachment to 
the walls of the bronchi and upon the strength of the patient. It is probable 
when the casts are numerous and the dyspncea great that many tubes are 
involved. 

The expectoration of the casts is, as a rule, attended with difficulty, but 
sometimes they are brought up without eflbrt or serious discomfort. One odd 
fact is worthy of note, that they are not infrequently expectorated more 
abundantly at night. 
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( under my own obnervation,' ■ 
t regularity abnut. 2 a.m. ev 
nth free eljiectoration of macopurulei: 



I aathmstio [NunxyBni occnrred 
' laaCing an hour or two, ter- 
1 which the caats were found. 



Hxmopt3rsis used to be regarded aa a common sympt^ini of the disease, but 
it does not appear to occur in more than one-third of all the cases. It is not 
rarely entirely absent, and often consists of nothing more than a few streaks of 
blood Hpon the outside of the cast. It nwy, however, be very profuse. 

Jrurf. m'-d. OuTCKp. Bl., 1857. ' Pnlh. &^: Tt<im., xvi. 48. 

"■ " dllg- iVitn "le-*. ZIg.. 1879, xii. :i»l». 

" ■ w. /. Mtd. Sr., N.S., Uxix. 148. ' West, he. d!. 
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III flint's ' case it waaoatiju«ted that about tbroe i.inta of blood weni broiwlit uii within twanly- 
tour liotira. Ill one of Clivostek's" caaat the B|>utiiiii oouMBted aimply of oIoH*d blood, in tli" 
midat of which the casta vera found. BcsUt iirofuae hEmQg>EyaiB wu only recorded in 6 out 
of Che 61 recent eaaea, and, in tJie only oue of tUeae that died, advanced iihthiaU was found post- 
In mOBt caaea the hEemoptyatij stiiuds in direct relation to the expectoration 
of the cast, and ceases as soon as it has been got rid of. 

Eobinsou* records a cuse in which, with the hnmoptyaia, »ttch severe epiatuiia set iu as to 
■nuin^l-lugginBortlienw^*. 

The cases recorded are quite cotichisive against the theory tliat the heeinop- 
Ijsts is due to phtbisis, for phthisis is found with plastic bronchitis where there 
has teen no hwmoptysia, and htemoptjsia may occur, and even be profuse, where 
there is no phthisis. It is probable that in most cases tbe blood cornea from 
vessels of the bronchi, which have been ruptured by the violence of coughing. 
There can hardly be any doubt that this is so in the leaser degrees of hMmoptysis, 
tmd for the more profuse no other source has been demonstrated. 

Feelings of oppjtsgion in the chest and of aorenMa beneath the gternwn are 
common as in other forma of bronchitis, but actual pain is unusual unless there 

happen that the patient inll complain that each attack is ushered in and 
attended by pain, re- 


the chest in which the 
casta appear to be 
formed. 

Fever— The state- 
menta made as to the 
occurrence of fever 
vary, but it in the ni!c 
that tbe temperature 
b raised in the acute 
cases, and not in the 
chronic, and that too 
in the absence of any 
complication hi the 
lung to which the rise 
of temperature could 
be referred. 

WeU< recordi a case <u 

to 104° on three consecutive 
days, and Escherich' aii- 
othei in which the tempeta- 
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1 casts were forming, and fell 
at once as goon as they were 
ciCectorated. The Bcoom- 
liaiiying chart is taken from 
the record of acaao by Hall.* 
Ill roany of the chronic case: 

' ^«/. JJ^c. J\-.r.,1874, ii 
' ,«. LouU, Mrd. arirf Sur 
• D. mtd. iy<Kh.. 1883. IX 


Fig. 37. 
Temperature chart of fever accomiiauyiiig a case of [ihui 

Agon. 

il. « Allg. Wi*n mtrf. ZOj.. 1879, p. 179. 
. Joar., 1878, ijotv. 83. ' Gerhatdt, KiwUrk 
108. ' St. Barthal. Sosp. Sep., liii. 126, 18! 
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The fever is remittent in type, and may be asBociated with stcealing and 
loss qffieith, so as to raise the suspicion of phthisis, a suspicion only set at rest by 
the course of the case. Sweating is, however, often the simple result of the 
violent coughing, and the general health even in long-standing cases is frequently 
well maintained. 

Among the occasional itccidents of the disease are mentioned e/jislaxis, 
probably the res\ilt of coughing, diarrhce'i and albuminuria. Tlie last iilfectiou, 
though recorded in several instances, in by no means common. It may, I think, 
in most cases be referred to the dyspnma. At any rate ite occasional occur- 
rence is of no value as indicating any relation between plastic bronchitis and 
diphtheria. 

The physical sig^S, in the absence of any pre-existent gross disease of the 
chest, are very iudetinite, often no more than those of the chronic catarrh 
from which the patient suffers. They may be limited to the part of the 
lung in which the CJist i^ formed ; thus, for instance, localised rhonchus, fiibilus, 
or even crepitation may be heard over the seat of disease. Diminution 
or absence of the breath sounds may gi\'o evidence of local obstruction to 
the tubes, or dulness to percussion, usually at the bases behind, indicate collapse 
of the lung or even pneumonia. 

FORMS OF THE DISEASE.— The disease consists of a paroxysm 
of liyspucca and cough, enilinj; with the expectoration of casts. An attack 
may consist of a single jiaroxysm only, but this is very rare. As a nile 
it is made tip of many [wroxysnts recurring at irregular intervals. Both 
paroxysms and attacks vary very greatly in severity and duration, but the 
disease is especially liable to recur, though the intervals Ijctween two attacks 
may be considerable, even many years. 

The cases are usually divided, according to the severity and duration of 
the symptoms, into airule and chronic, 'i'his distinction, though convenient, 
must not be pressed too far, for in the chronic the paroxysms are often as 
severe as in the acute, while the dnratiou of the acute is not rarely considerable. 

The affection is essentially of a relapsing nature, and in the recent cases I 
have collected I have not foiuid it possible to make any sharp distinction between 
the acute and chronic forms. 

The acute attacks are characterised by greater severity, shorter duration, 
and higher mortality. In one form the symptoms are so severe that death 
occurs even before any casts have been expectorated, and the diagnosis is 
not made until the post-mmiem examination. Such cases occur chiefly in yoimg 
children, and the diagnosis is obviously very diffieidt to make from croup or 
diphtheria, except by the fact that the Inrynx ha^ remained free from membrane. 
Kven after death the diagnosis may still be doubtful, for the casts may be 
numerous, and occupy all the bronclu and even the trachiea. This excessively 
acut« form is the mrest of all. A few cases are described by Fauvel,' and in all 
five are mentioned by Lebert," but none, so far as 1 am aware, have been recorded 
distinct from croup or diphtheria during the last twenty years. 

Of the other forms of acute cases, Lebert collected seventeen instances, 
of which four were fatal — three from suffoeatiou, among which was included the 
memorable case of Fagge's, in which death was due to the impaction of the cast 
forued on one side in the main bronchua of the other. 

When death does not occur, the case may either recover completely, or pass 
to the chronic form. 
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The chronic form ot tho diBease is by far tho most common. It coiisikIs 
of a aucoeuaion of attacks of every de^ee of intensity Beijarated by very irregular 
intervals of time. As a rule, as atated, the attacks are longer, the paroxysDia 
less severe, and tbe mortality lower. 

The access ia often very sudden — -that is to say, it comniences without any 
detitiite preliminary symptoms. In most, however, there is a longer or shorter 
catarrhal stage, cuhniuating in the paroxysm. 

The access aometimes is marked by one or more rigors, severe enough even to 
suggest pneumonia, of which they may of course indicate the onset ; but in the 
absence of pneumonia the rigors are rarely so severe, the temperature so high, 
or the patient so ill as with that disease. 

THE DURATION. — In speaking of duration, distinction must Iw drawn 
between the duration of the paroxysm, the duration of the succession of paroxysms 
nhich constitute an attack, and the duration of the liability to the disease. 

The paroxysm is nauatly short, though the aymptoma may take some hours 
in gradually working up to it. 

Both paroxysms and attu.uk!j sometimes show a strange periodicity, as in one 
of my own cases, where they recurred almost regularly at the same hour every 
night, or in Oppoher'ai and in Brik's* cases, where they recurred every month 
with the catamenia. 

The attack thus constituted by a series of paroxysms may last very variable 
periods, from a few days to many weeks or months. Even in tho same patient 
the different attacks may be of very different duration. In a few cases the 
attacks have extended over many years. 

Thus Niuholl'B ' i«tieut bruught uji u ciutt nhnost every Jay for ? jMre, aud Giimoeiis' * every 
T-Hdnysfur 8 yoarH, whila Walrtelilmrg'a ' jiatieiit aufftred for 4 years, and KiBchl'a ' for 10 years 
coutinuoiwly. 

The liability may last, it would seem, almost all the life ; thus Brik's''' ease 
was first affected at the age of 36, and after suffering again at 11 and 42, 
remained free until 60, wlien the old attack returned. In Walshe'e " case the 
liability was known to have persisted for 14 years. Tbe most remarkable in- 
stance of the kind is recorded by KischI, " whose patient suffered on and off 
with gradually decreasing intervals for i5 years, and for the last 1(J years 
almost continuously. The intervals between the attacks, as ali-eady stated, 
vary from a few days to many years. The longest recorded interval is 18 

PROGNOSIS.— Lebert states that of the acute cases 50 per cent, die, and 
of the clironic about 30 per cent. Of all the oases recorded, i.e., 98, 26 died, 
yielding a percentage rate of 27. But it must be remembered that many of 
these died either of some complication produced by the plastic bronchitis or of 
the antecedent disease upon which the plastic bronchitis was grafted, as, for 
instance, phthisis, acute tuberculosis, or morbus cordis. Thus of the 51 recent 
cases, 10 died, but, if the various causes mentioned be excluded, the mortality is 
reduced to 4 in 51, i.e., about 8 per cent. 

Tho prognosis depends (1) upon the acuteness and extent of the affection, 
which may be judged by the severity of the symptoms ; tbe amount of fever j and 
the number and size of the casts : 

' Loe. cil. '' Lot. til. ' Laneel, Feb. 1855, 

* Schweiwr, ZeitneA./. Mrtl., 1864, p. 478. * Lat. at. 

• Prng. mtd, Woeh., 1888, xiii. 69. ' Lx. eil. 
' Din. of Lung'. ' Lac. dt. " Brik, loe. cit. 
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(3) L'lKiu tbe atrcngth of the patient, which ia chiefly important as detaraiiii- 
iiig the eiiHe with which the casts are expectorated : 

(3) Upon tlie diBeasea with which it is associated, e.g., phthisis, morbus cordis, 
tuberoulosia, etc. 

Age lias little influence in 'modifying prognosis, for thDU}>h iu the young tlic 
power of resistance and the strength to combat the disease are small, still there 
are many caaea of long duration recorded in children. As regards general healtii 
the prognosis ia doubtful, but even in coses of long duration the health and 
strength are often well maintained. 

Alany casea get quite well and have no recurrence. 

I saw, with Mr Batsoci, of Dorkiog, a young soldier 2S jears of Bj{e, wlio liod lieguii to exiiec- 
torat« casta some three mouths before, aud liad boeii discharged from the amij as incurable. 
For Gve or six luontha he s^iat these outa. At Che time 1 first saw hini lie btronght up a cujiful of 
casta, of considerable size, dailj without much, distress or hiemoptysis. From the defective 
breath sounds they seemed to come from the right base. HLs uutritiou was maiutaitied and his 
tiiniparature Qonnal. He was tilawd upon full doses of iodide of potaBsium, began to improve 
at once, aud in the course of a few weeks got quite well. The whole duration of the BttacK was 
about six months. He remained under observation for many months, I think two or tliree years, 
and bad no recurrence. 

DIAGNOSIS. — The positive diagnosis can only be made by the expeetora- 
tioii of the characteristic casts, but it is necessary to exclude pneumonia and 
croup or diphtheria, to which the casta might be secondary. 

1. From imeitmonia the diagnoaia is uiade by the abaenco of the characteristic 
fever symptoms and physical sigiia. 

2. From croup or diphthena by the absence of membrane on the fauces and 
of laryngeal symptoms. 

The paroxysmal symptoms might further suggest a»lhma, iiiieiinwllioraj\ or 
impaction ofaforrign hody in the bronchus. 

3. From anthma it may sometimes he difficult to make the diagnosis utitil 
the casts are discovered. 

4. From pneumothorar the diaguoeis ia made by the absence of the displace- 
ment of organs and other physical signs of that aftectiou. 

3, From furtign boihj in the bronehua, with which of course the attacks are 
identical, by the history aud relapsing nature of the caae. 

Where the casts are large enough to attract attention the diaguoaia is easy, 
but in many cases of slight degree the patients complain of nothing but attacks 
of congh and shortness of breath of irregular recurrence, and the true nature of 
the case is not recogniaed until plaatic brauchitia ia thought of, aud the patient 
made to expectorate into ii vessel coiitnining water. Then the characteristic 
branching casts are found and the diagnosis is clear. 

Cases. 
1. Plastic Bronchitis, very numerous casts, with liicmoptysia, lasting only a 
few days. 

The patient, a man of 45 years nf age, liad lived for many years in .Tamaica. He was a free 
liver, and came onder his doctor's carp fur an attack bordering on delirium tremens. He became 
muoh Iwtter under treatment, when suddenly lie was attacked with cougli sud hfomoptyeis and 
said that " he was spitting up liis lungs." 

The hsmoptysis was alight and the amount of expectoration amalT. It consisted cliieQy of 
casta, of which a considerable number were brought up. He suUered a little from dylpnota or 
cough, hut there was at do time any symptoms of snfforatior. 

The temiiersture was not raised, there were no signs of pneumonia or diplitheria, nor was tlte 
jiatient specially ill. 

The costs were very niunerous, of the normol composition nud apuearance. mostly of small 
Nie, the largest measuving about 1^ inches long and being in the tliiclcer part about ft inch in 
diameter. 
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good, their effect is moat probably due to the steam or spray, aud not to the 
tictual drug employed. 

^Vith the oVtject of controlling the morbid process, mercuiialB, e.g., calomel 
or gray powder, have been freely administered, but they seem to have little if 
any real influence upon the disjease. 

There have been recommended besides, by one author and another, oounter 
irritants, expectorants, sulphur, acetate of lead, sweet spirits of nitre, or even 
bleeiling, but all alike with equal inefficiency. 

There is one drug only as to the value of which most observers are agreed, 
viz,, iodide of pulasciiim. This, exhibited in full doses, is held by some to have 
controlled, and by others to have entirely cured, the affection. 

The only instances of successful treatment are those in which iodide of 
potassium has been freely administered. This is the line of treatment which I 
have always adopted, and, in the cases I have liad under my own treatment, with 
invariable success. 

The com plications aud various symptoms which present themselves in the 
course of the disease must be treated in the appropriate wayii as they arise. 



27. SECONDARY BRONCHITIS. 

Of bronchitis secondary to the afl'ectious, little need be said, except to indicate 
the chief points of importance in each group. 

I. Bronchitis due to congestion. — Congestion may be the result, as 
already stated, either of mechanical obstniction or of collateral hyperemia. If 
congestion ]iroduce any physical signs at all, they will be those of bronchitis. 

A. Brvnehrlie due to mechanical vbdiitclioti. — The obstruction is caused by 
the interference to the ciit of blood from the pulmonary veins, and might 
therefore be due to the pressure upon them of a mediastinal tumour, aneurysm, 
or new-grawth, but its commonest cause is disease of the heart. This is 
only to be expected, when it is remembered that the bronchial veins are in 
close connection with both sides of the heart — witli the right through the vena 
azygos and vena cava, and with the left through the free anastomosis between 
the bronchial and pulmouary veins. 

Among diseases of the heart, the obstruction might occur with any affection 
of the left side, e.g., with the fatty heart of old people, with the later stages 
of aortic disease, with acute or chronic pericarditis, or with the muscular 
degeneration dne to acute fevers and other general causes. 

It is most frequently the result of disease of the mitral valve. Indeed, 
in mitral disease, the first sjtnptoms which bring the patient to the doctor are 
often pulmonary rather than cardiac. In mitral stenosis especially the 
pulmonary symptoms may be so marked as to mask the cardiac, and even 
caiiae the mitral disease to be overlooked, and they may be brought on not only 
by exposure or cold, but even more certainly by over-exertion aud fatigue. 

The expectoration in these cases is moderate in amount, lliemoptysis is 
not uncommon, the sputum being either simply streaked with bright blood, 
or containing dark lumps which sink in water j the former comes from 
ruptured vessels in the bronchi, the latter from the vesicles of the lung, Thn 
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Kxoojtt thi» ongiiml bn>i)chitis no cause for liis attack could be traced. 

In Sfi»t»"UilH»r 1 saw him acain. The attacks liad continued all the time, recuning about 
every \\\\vv weeks, the longi'st interval being eicht weeks. 

Tlie easts wen* fi»r the most j»art of small size, about 1 inch long only, and a ftw only 
bninohtHl. 

It was thought fn^u the physical signs that these casts were fonued in the lower i»art of the 
right lung. 

Imiide of iH>tassium was administereii, but without any marked elfect ; the subiH-quent addi- 
ti»m of Lio. nydnirg. |H'n»hlor. seemeti to Ik? most efficacious, but the case shortly aftenvards 
tliMitiK'aitMi fn^m observation. 

\ IMastK- Bnmohitis oonfusetl with Asthma — Periodical attacks daily at 
2 a.m. 

A woman, 40 vi^rs of agi\ stated that she had K'en in good health until attacked by 
what was ealliHl asthma two years lH»fv>re she came under obs<T\-ation. She ha'i not been t»re- 
vi\»u»ly subjtvt to bronchitis or to shortness of breath, and her svniptoms develo])e«l all at 
\»IK\\ * Since that time they gradually l>ecame worse, until she was lianily twenty-fuur hours 
fnv fnnu an attack. M'hen under ol^sor\'ation the i«n>xysms came on with almost i»erfect 
n'gularity at *J a.m.. the ]«ktient Wing awakened fnmi sleep with great dysi>noea. 

The attack was as^thmatic in type, but then* was no cvanosis* After las-iing two or thi-ee 
hours exi>o\'t*>wii*^n Kvamo frvo and the i«roxvsms gradually |iassed oflf. 

The attacks s*» stn»ngly ri'senibled asthma t'iiat the diacnosis of asthma had l>ern made, but 
the hist^»rA' of the atfection having develojHnl only during the last two years and the remarkable 
jvriiHlioity of thf attai'ks rais^ii the suspicion of ]>lastic bronchitis, and in CMnsrquence the 
>pu(um was carefully examint^i. This rt*sulti\l in the discovery of small but numerous casts 
vvustantly present in the muc^nis sputum. They w^re >mall, grayish white, nmcoid in apj»ear- 
AUvV and nmch ramilitN). The largt>st were not' thicker than a gix^se-<juill, while many were 
niuoh smaller. In length they vari*\i. the longest being aWut *J| incht»>. X«.> a-xNJunl of 
h^rnioptysis was given, and none vxvurred while the i^tient was under ol>servatit'n. 

Theiv wer»^ no Wiysioal signs in the chest, ana tlie ]iatient*s general condition was faiily 
sjiUsfaotory. although the disturUxl rest at night had made her s<*mrwhat feeble. The t^-mjiera- 
tuw w*s not luii^x). nor W3is tliere any sltvp-swe«ting while under observation. 

The \-arious drugs eniployeil pnnluced no elTtvt, and the |«tient left the h-.-^pita! i-i s'"tu quo 
aftw six or «von wivks' treatment. 

The sulv*\iui'iit cv^urs* of the case ixmld not be traced, as the }>atieut dissipj^^^ai^-i from 
*'l^»mlt:^MK 

^ A similar oai* vwunvd in a man of 5,^, who for tlirtv or four years was awakrLe-l a!mc«st 
t A-^rv nigliT Vy cvn:ghir.g, and coughtxi for ten to t:fVe«n minute* violently, u:::il Le was rrlieved 
Vy tV.e <-xiyv:ora;so:i ^ f a lump of viscid suhstai^v, 

Vlxv-^ p't for :V.:s l-.i was jv.t«vt> well and had no: Kwn laid up at ai:y tinir. I: w^s susj»cctcd 
:v' *:v 1 las:*.,: Vrv'r.ch:::s 'rvni the history, and sul^&eoututly pr\»ved to W *:•. 

l.v.:.:i- X : :v:AS9iv.n: cfc^e him gwat wlief. at .i when las: se^'j he hai l^«n cui'.r :::** from the 
:.*:•. \A >:;■.* of xVv.^V.'.v.i: ^T two or thnpe mon:J;<w 

TREATMENT.— Tlu-* v»b;evts oi irvAtmeu: aiv? — 

I. Tv^ cct rid v^f the OAsiSL 
-. To rrovom xhcir rvfonuaiiou. 
1>. To ivntTol the ^vmptonis;* 
■4, To »Ioa1 with the vVir.vliv'AV.ous ;is :heT arl^c. 



^ \ ■ «« • • « « « I 



•..^>c Iwv. Ai:v.'.:::s:*rt\:, bu: ::;cv iuoscAso :hc i rv>>:r*::o:: Aiii io n't Avr^ur to 

* . . ft » 




•• • ■ • 



i 



Sec. 27.] SECONDARY BRONCHITK. 179 

good, their effect is most probjibly due to the stoam or spray, aud not to the 
actual drug employed. 

With the object of controlling the morbid process, mercurials, e,^., calomel 
or gray powder, have been freely admiuistered, but they seem to have little it 
aoy real inSuencc upon the disease. 

There have been recommeuded besides, by one author and another, counter 
irritauts, expectorants, sulphur, acetate of lead, sweet spirits of nitre, or even 
bleeJtug, but all alike with equal inefficiency. 

There is one drug only aa to the value of which most observers are agreed, 
viz., ialide of potaseium. This, exhibited in full doses, is held by some to have 
controlled, and by others to have entirely cured, the affection. 

The only instances of snccessful treatment tire those in which iodide of 
potassium has been freely admuiistered. This is the line of treatment which I 
have always adopted, and, in the cases I have had imder my own treatment, with 
invariable s 



I the 



The complications and various symptoms which present themselves i 
jurse of the disease miist be treated in the appropriate ways aa they arise. 

27. SECONDARY BRONCHITIS. 

Of bronchitig secondary to the aH'ectious, little need be said, except to indicate 
the chief points of importance in each group, 

I. Bronchitis due to congestion.— Congestion may bo the restilt, as 
abrcady stated, either of inechauical obstruction or of collateral hyperiemia. If 
coiigesttou produce any physical signs at all, they will be those of bronchitis. 

A. Bi-onrhitU due to mechanical oletniction. — The obstruction is caused by 
the interference to the esit of blood from the pulmonary veins, and might 
therefore be due to the pressure upou them of a mediastinal tumour, aneurysm, 
or new-gro.wth, but its commonest cause is disease of the heart. This is 
only to be expected, when it is remembered that the bronchial veins are in 
close connection with both sides of the heart — with the right through the vena 
azygoB aud vena cava, and with the left through the free anastomosis between 
the bronchial and pulmonary veins. 

Among diseases of the heart, the obstruction might occur with any affection 
of the left side, e.g., with the fatty heart of old people, with the later stages 
of aortic disease, with acute or chronic pericarditis, or with the rauseular 
degeneration d\ie to acute fevers and other general causes. 

It is most frequently the result of disease of the mitral valve. Indeed, 
in mitral disease, the first symptoms which bring the patient to the doctor are 
often pulmonary rather than cardiac. In mitral stenosis especially the 
pulmonary symptoms may be so marked as to mask the cardiac, and even 
cause the mitral disease to be overlooked, and they may be brought on not only 
by exposure or cold, but even more certainly by over-exertion aud fatigue. 

The expectoration in these cases is moderate in amount. Iltcmoptysis is 
Hot uncommon, the sputum being either simply streaked with bright blood, 
or contahking dark lumps which sink in water ; the former comes from 
ruptured vessels in the bronchi, the latter from the vesicles of the lung. The 
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dark lumps are altered blood, nnd come from lobulea of the luiig, into which 
the distended vessels have given way. It many vessels burst, the hemorrhage 
is more ttbuudaut, and besides the lumps, the sputum contains bright blood, 
mingled with uir bubbles. The correapooding pathological condition of the 
Imig is that of infarct, and this may be of sufficient size to yield physical 
signs. 

The prognosis with morbus cordis varies aecordiug as tite bronchitis is on 
early or Uite complication ; if late, and associated with general dropsy, the 
prognosis ia bud; but if early, and without other signs of venous obstnictiou, 
the prognosis is good ; nor does the expectoration of the small dark lumps modify 
it much, for such clots are often brouglit up at intervals for years without harm. 
More profuse haemoptysis is of graver import, but I have seen a considerable 
amount of bright blood brought up for two or three days together, from time 
to time, without much distress or sufficient dyspnrea to keep the patient in bed. 
Even in the later stages of morbus cordis, both aortic and mitral, aud in what seem 
al the time to be desperate cases, the hcemoptysis may subside, the signs of 
infarct disappear, and recovery from the limg-symptoma occur. 

B, Brortchitie due to coUateraJ hr/percemia. — Under this term are included 
two groups of ease?. 

In the one group the bypencmia is of the nature of a reactive inflammation, 
caused by the irritation of some local lesion ; the bronchitis will then be localized 
or diffuse according as the lesion ia limLted to one spot or disseminated through 
the lung ; thus bronchitis localized to the apex may be the earliest, and perhaps for 
some time the only, sign of commencing phthisis, or again a general bronchitis 
may be the only localizing evidence of the disaeniinnted lesiona of general 
tiiberculosis or of secondary cancerous growths in the lung. 

In the other group of cases the collateral liypericmia is more of the nature 
of a physiological than of a pathological process. When tlio respiratory function 
of any part of the lung is impaired or abolished, the rest of the lungs endeavours 
to supply the deficiency ; the extra work thrown on these parte must, if they 
are to be equal to the demand made upon them, be associated with increased 
blood-supplj- — that is, with congestion. If the work demanded be more than they 
can do, the physical signs of overwork, that is, ot bronchitis, will appear. 

How far compensation can be carried depends upon the extent of the lesion 
and upon the rapidity of its development. If the lesion develop slowly, as in 
chronic phthisis, it is remarkable how large an amount of disease may exist 
without grave symptoms. 

In acute pneumonia, on the other hand, where a large part of the lung is 
suddenly thrown out of gear, the respiration is greatly embarrassed and the signs 
of congestion or bronchitis often develop in the other pal^ of the luug, In 
young and healthy persons, fortunately, this does not often happen, but it ia 
of frequent occiurence in the aged and in patients debilitated by disease or other 

Wlien bronchitis develops under these conditions, as a complication of acut« 
pneumonia, it is of the gravest possible import, and is usually the precursor of 
death, but if, on the other hand, pneumonia develop in the course of bronchitis, 
the prognosis is not necessarily so gntve. In the former case the bronchitis 
means the breakdown of the lungs, or failing compensation ; while in the latter 
case, though a serious complication, it does not have this significance. 

Similarly very large effusions may be met with in the pleura, which having 
?d sloivly have produced but slight symptoms, while with much smaller 
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effusioufl, wliicli have devoloped rapidly, the reapiratioii may be gre.itly embar- 
rassed. If under these circum stances the signs of bronchitis arise in the opposite 
lung, they became the indication for immediate paracentesis. 

In like manner, distenaiou of the abdomen from any cause may lead to 
respiratory embarrassment. This it does by iuterferiug with the movements of 
the diaphragm and lower ribs, by reducing the actual thoi'acic capacity from 
the displacement upwards of the diaphragm, and lastly by the collapse which 
occurs in the bases of the hiugs. If in such cases bronchitis arise, it becomes the 
judication for the immediate relief of the abdominal distension if that be possible ; 
for paracentesis where ascites is the cause, and for puncture of the bowel or other 
measures if there be tympanites. In the same way, bronchitis may arise in the 
eouTBc of an ovarian tumour, both with or without ascites, and it would rather 
be an indication thau a contra-Jadication for operation. 

1 have also met with bronchitis in the last weeks of pregnancy, which I 
believe admits of the same explanation, for it resisted all the ordinary methods 
of treatment, and was immediately relieved by parturition. 

2. Bronchitis in the course of fever. — In the specific fevers bronchitis 
is of freijuent occurrence. 

In metKtei it is so common as to form an almost esaeutial part of the disease, 
and to constitute, with the complications to which it leads, in many cases the 
chief or only cause of anxiety. 

Almost the same may be said of injtaema. 

In typhoid fever, again, most eases suffer at some time during their iiluess 
with bronchitis. It commonly develops in the second or third week of the fever, 
but it is not as a rule severe enough to modify much the course of the case. It 
may, however, be an early complication, and then lead to difliculty in the 
diagnosis. 

For instauce, ayoimg luiimod woiuan waa taken suddenly ill witli acute fever, aud when 
seen two dara liter preaeuted tlio signs uf acute general bi'onchiCis, bat with a temperature of 
lOJ. Tlie diag— '- -' —' " "' '— " ■-' '— ' ■—'--' -■ — 



- i, and in a few days tlie cliamct«nsUc sigiia of ty jilioid fi 

selvea. The case ran its ordiuair couise and ended in reeorery. 

lu auother case, which via, it was thought, well advanced in oonvalwcenoe fWim typhoid 
fever, acute broncfaitti suddenly set in ; the temperatiu« itige and became of a hectic type with 
conaiderable daily remissions. The snipioion arose of acuta piUmoDarj^ mischief, possibly of a 
tubercular nature, and for this reason I was asked to aee it. I thought it to be simply a case of 
relapse, complicated wicli acute general bronchitis, and Che subsequent course proved it la be so. 
As in nie [ireviooa case, recovery took place. 

A small number of cases of typhoid fever die of acute congestion of the luugs, 
with the signs of general bronchitis, and pod-mortem, beyond oidema and collapse 
of the bases no other lesions than those of bronchitis are found. 

Such a condition is common in all fevei-s with high temperature, and even 
us the result of high temperature alone, as iu sunstroke and rheumatic 
hyperpyrexia. In typhus fever congestion of the lungs is one of the most 
frequent causes of death, and hardly any cose escapes without suSering from it 
in some degree. 

In all these cases of high temperature the question may fairly be raised 
whether the acute congestion does not depend in great measure upon the heart 
rather than the lungs. As an argument in favour of this view may be quoted 
the rapid improvement both in the physical signs in the chest and in the patient's 
general condition which follows the use of the cold bath. Thus, a patient 
deeply cyanosed and unconscious, with rales of all kinds over the chest, is placed 
in the cold bath, and in a few minutes the colour improves, the cyanosis p 
off, consciousness returns, and the rales may completely vanish. 
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I It is in this respect that an unduly rapid pulse, as well as an unduly rapid 

rate of respiration, ia regarded aa a sign of bad omen in severe fevers. 

Although bronchitiB may occur with any fever, it is most common with the 
acute exanthemata, and this association of bronchitis with acute skin eruptions is 
observed also in cases which do not belong to the group of fevers at all. Thus it 
has been met with in ordinary acute erythema, or with the roseola of syphilis ; 
and like asthma it has been connected with the sudden disappearance of an erup- 
tion, acute or chronic, aa, for instance, eczema, psoriasis, or urticaria. All these 
cases are, however, of interest rather than importance. They are by some 
regarded as vasomotor neuroses, and are placed in relation with those curious 
conditions in the skin which have been described as angcio-neurotic ccdema. 
Some further reference to these cases will be found in the section dealing with 
Asthma. 

The possible eauseg of hronckitis in speciJK fevers are three — 

1. Acute failure of the heart, producing acute congestion of the lungs. This 
has already been spoken of. 

2. Direct irritation of the hrouchiftl mucous membrane by some toxic sub- 
stance circulating in the blood. This view ia only supported by the 
analogy of the irritative ofTects eiperi men tally produced by the adminis- 
tration of cantharides in animals. 

3. Infection of the bronchial mucous membrane by pathogenic organisms, 
either the specific organism of the fever itself, e.g., Eberth'a bacilli in 
typhoid fever, Lbffler'a bacilli in diphtheria, etc. (ko^nologcus in/tclim), or 
some of the commoner non-specific organisms, like the streptococcus, or 
pneumococcus, introduced probably from the moulli or throat {hetero!og<ms 
infection). So far as obsen-ation goes at present the latter appears to 
be the more frequent occurrence. If this be so, nothing is more 
likely to I'cduce the liability both to bronchitis and pneumonia in 
fevers than the careful and frequent cleansing of the mouth and 
pharynx by antiseptic washes and sprays. 

We may pi-obably correctly apply to bronchitis Kanthack'a' and 
Horton Smith's conclusions in relation to broncho-pneumonia, and 
regard the bronchitis occurring in the course of specific fevers aa due in 
most cases to heterologous infection, ie., to some other thnn the specific 
organism of the fever. 

Kanthack and Horton-Smith's results — 

/Diphtheritic (dijihtboria bacillus, lieterologous infection). 

1. Diphtheria | j Pyococcal (rare— Aeiero/ojou* in/«f(iOTj)- 

2. Influenza j- -< Mixed— 1, Diphtheritic and pyococcnl — {mixedinfecHon). 

3. Tuberculosis J | 2. Influenzal „ „ „ 
I, 3. Tubercular „ „ „ 

i. Typhoid pyococcal {/leterologmu). 

5. Scarlet fever | 

C. Measles V pyococcal (provisionally) hflerologons. 

7. Pertussis ) 

3. Bronchitis in the course of general diseases. 

1, G<mt. — The bronchitis which occurs with gout ia of the chronic recurrent 

form, and affects the large tubes. It may precede or follow an acute attack, 

■ develop in the course of it. In gouty patients a morning cough with tho 
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(ixpectoratiou of n, small amouat of yellow phlegm ifi common, and it is often 
at ooce relieved by au outburst of gout in the joints, or yields readily to the 
ordinary gout-re luediea. Many patients recoi^nise the association themselves, 
and by acting on the hint stave off the attack in the joints. 

Crystals of urio acid have beeu described in the brouchial mucous mem- 
brane, but the observation ha.s not Iteen sulliciently conJirmed, Urate of soda 
crystals in the smaller bronchi were recorded by Bence Jones, but this observation 
is, I think, unique. 

Bronchitis stands, as already stated, in frequent relation with psoriasis and 
eczema, and they, as well as albuminniia, are not infreriuently associated with 
gout, and may yield to the same remedies, 

2. AUohol. — Chronic bronchitis is very common in chronic alcoholism. It 
may be the direct effect of drink — as there is reason to consider the chronic 
pharyngitis and laryngitis of drunkards is— but in many cases it is the result 
of chills, incurred while drunk, to which, owing to the etlect of alcohol upon the 
skin, drunkards are especially liable, aggravated by the general failure of 
health, and by the degeueratiou in the lieart'a vessels, to which alcoholism leads, 

3. Skeiiinatum ami rheumatic fvver. — In rheumatic fever, bronchitis is a 
rare complication, but chronic bronchitis is not infrequently associated with 
chronic rheumatism as it is with gout. 

4. Syphilie. — The association between the acute exanthemata and bronchitis 
has been already mentioned, but there is, it is stated, a special tendency to 
chronic bronchitis in the chronic forms of syphilis, and that independently of 
any lesiou in the lungs. I cannot say that I con emlorse this from my own 
observation. 

5. ^f/«s.— Bronchitis may occur in the course of severe nguc iu the same 
way as it arises in high fever, and from the same causes, but a form of inter- 
mittent bronchitis is describtid as occurring in ague-districts, and in persons 
who have siitl'ered from ague, which yields to ipiinine and has been regarded as 
due to the malarial poison. I do not know of any examinations of the blood in 
these cases to show the presence or absence of the malarial parasite. 

6. Bn'jht'e DUeaas. — With parenehi/tiiaiovs ttephrttii bronchitis is common. 
It is usually associated with general dropsy, and is in many cases rather au 
oedema of the bronclii and lung than an inflammation. If severe, it is a 
scnous complication, and often the cause of death. 

With iiitfretitial nephritis or granular kidney, bronchitis is often chronic 
and affects the large tubes chiefly. It may lie connected with the degeneration 
of the bronchial vessels as part of the general arterio-capillary changes. Where 
the heart fails, as it often does in the later stages of the disease, bronchitis 
will develop, as in other forms of heart failure. In the condition of chronic 
uroimia, it may very likely be of toxic origin. 

7. Pregnancy. — Bronchitis is not an altogether uncommon complication in 
pregnancy, and may be due to the lungs being unable completely to meet the 
double demand made upon them by the requirements of the fcetus as well as of 
the mother. In the later weeks especially, where there is great abdominal disten- 
sion, it may be due, as already stated, to the mechanical results of compression. 
If there be morbus cordis, bronchitis is especially likely to develop, and it may bo 
the first sign of the cardiac failure which is to ensue after parturition. 

If severe bronchitis be present at the time ot parturition, it may ofter a serious 
impediment to delivery, owing to the difficulty of holding the breath so as to assist 
the movements of expulsion. If there be great cyanosis or very violent coughing, 
bronchitis may lead to abortion, but in milder cases it has no definite effect mv^" 
the course of the pregnancy. 
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8. Anthma. — In idioputhic asthma the bronchitiB follows the paroxysm, aud is 
caused by it, but paroxysmal dyspncea, asthmatic in type, mayariae in the couree 
of any bronchitis. These attacks are no doubt largely dependent upon the 
obstruction of the tubes by secretion, and are relieved by tree expectorntion. Id 
plastic bronchitis such attacks arc the rule, and pass off as sood as the casts are 
expectorated, 

Hay-asthma comes rather into the next category of bronchitis, viz., that due 
to direct irritation, unless both the asthma and bronchitis should prove to be of 
bacterial origin, as is not unlikely. 

9. Meelianical Irritation. — The bronchitis which is so frequent in certain 
occupations ia caused by the direct irritation of the mucous membrane by the 
substances employed. It leads sooner or later to organic changes in the lungs, 
aud will be more fully discussed under the heading of pueumono-koniosis. 

The treatment of the forms of secondary bronchitis is modified only by the 
causes upon which the affection depends, but it is often surprising, as, for instance, 
in )jont, how quickly an attack, which has resisted the ordinary remedies, sub- 
sides so soon as the predisposing causs has been recognised and appropriately 
treated, 

28. BRONCHIECTASIS. 

Bronchiectasis is essentially n r^ijuple dilatation of a bronchial tube, and its 
structure is therefore the same as that of a bronchus. On tlie surface is the base- 
ment membrane covered with epithelium, often still retaining its cilia, while in 
the deeper substance the muscular aud elastic tissue and cartilages are found, and 
though in old bronchiectases there may be no cilia and even no cartilage left, 
still the basement membrane persists, aud may be traced as a continuous lining 
over the whole cavity. There ought, therefore, to be, one would suppose, but 
little difficulty in deciding what is and what is not dilatation of the bronchial 
tube ; but great confusion has been introduced by the use of the term to include 
certain chronic cavities iu the lung, lined with a smooth membraue without any 
trace of basement membrane, aud though some of the cavities may, it is true, 
have taken origin from adUate<i bronchus, most of them are due to other causes. 
It would tend greatly to clearness if such chronic cavities were described by some 
other name, and the term bronchiectasis reserved exclusively for those cavities 
the nature aud origin of which is certain. 

Bronchiectasis ia generally dirided into three varieties — the cylirulrkal, the 
i/accttlar, aud the trabecular. The cylindrical is nearly always a true bronchi- 
ectasis, the saccular frequently, the trabecular generally not. 

If the trabecular variety — the false bronchiectasis of Grainger Stewart' — be 
excluded, bronchiectasis is by no means a common affection. "When met with it 
is most frequently associated with two conditions, viz., chronic brouchitb aud 
tibrotic changes in the lung. It affects usually the medium and small tubes, 
rarely the large, and on the whole is most frenuent in the lower lobes. 

In the slighter forms it can only be detected by careftdly splitting up the 
bronchi v *' 



Bronchiectasis occurs also as an acute and a chronic affection, the acute being 
most frequent in children and the chronic in adults ; and while in the former the 
walls are but little altered, in the latter the changes ore considerable. 
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a of brouchiectaaiB hive hrcu [ilaeed in four 



According tJi the caoditton of tho walls the c> 
groupa (BicnDfr).' 

1. Sct&sia with simple catAirhal swelling and relaxation of the bronchial walls, a farm 
luimlly niet with in children in connection with bruiicliitis and diaappearing as the broaohitis 

2. EtitaBts with hyperCrophidd walla, the mucous membrane being thick, vascular, velvety, 
and occasionally villous, and the glands, curtilages, connootive tiasue, and even the elastic li 



genemlly cylindrical or 
iitllaiy form, but 



increoaed. This form occurs usually in the medium tubes, and 
spindle* shaped. 

3. Ectaids with thin atrophied walls, moat frequent in the saccular 
met with BOcasiooally in the cylindrical ectaais of small tubes. 

4. Ectaais with liabecular degeuenttioii in which the essenUa] structures of tlie walls atrophy 
and disappear, tbeir place heing taken by fibrous tissue. 

For the puipoee of description the ordinary classlGcation into cylindrical, 
ttaccular, and trabecular bronchiectasis is the most convenient. 

I. Cylindrical. — In the cylindrical formi as the name implies, the diiatation 
iuvolvea the whole circumference of the tube and extends some distance along it, 
having often, however, a fusiform rather thnn a strictly cylindrical shape. It may 
be widefipreud throughout the 
whole lung, commeuciug in 
the medium bronchi and ex- 
tending even to the periphery, 
where it may terminate in a 
globular enlargement. The 
affected tube is often two or 
three times its normal calibre, 
and some of the smaller ones 
may measure even i to J an 
inch in diameter. The dilata- 
tion is, however, nsnally more 
limited, involriog the tubes iu 
a part only of one lung or it 
may be of both, but it is often 
restricted to the divisions of 
one tube or even to ii single 
bronchus. 

The dilatation may be uni- 
form, but is not infrequently 
moniliform, i.e., a successive 
series of fusiform dilatatious 
are present, the tube between 
preserving its normal calibre. 

The wbIIh are usunlly thickened 
and the mucous nieiubraiie in a cou- 
dition of acute or cbionic catarrh, 
sometimes swollen, vascular, and 
Bjiongj, at other timea atrophied, as in soma forms of cbronie brouchitis, the strands of fibruus 
and muscular tissue being unduly prominent and forming a coarse meshwork between which the 
tube may be pouched. In other csaea the walls may be thiu and aliimat transparent, or they 
may apjiear but little alteKd from the normal. 

1 Vifch. Arth., xix., 1860. 

" Taken from a specimen (1879) in the museum of St. Bartholomew's Hospital, and was 
obtained from the body of a young man who died on the ninth day of an attack of acuta 
pneumonia. There was nothing in the history or iu the condition of the bronchi whioh 
suggested any previous disease of the lung. The lung is in a conditiou of gray Ijepatisat!' 
The coats of the bronchi are thin. j 




Fig, 'iS. — Acute cylindrical bronchiectabia iu 
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The lung tissue uroand the dilatation presents, as a rule, the lesions associated with chronic 
bronchitiii, viz., emplijsenia and partial coIla^Dte, but it may apjimr noniiul, or at other tinier be 
Bomewhat fibrutic. 

In iU acute form this variety has been most frequently described in children 
who have died during bronchitis or whooping cough. The greater frequency in 
children may be apparent only owing to the much higher mortality of bronchitis 
in them, but it is aho probably real, on account of the smaller resistance which 
their bronchial tubes offer to disease. 

It is also met with, though niuch more rarely iu the adult, both with 
bronchitis and wit^ inflammatory lung changes. 

In chronic cases where there is much fibroid induration, the cylindrical and 
the saccular forms are often associated together iu the same lung, and the 
diatiuction between them becomes of little importance. 

In some cases the brouchiectaRiB is v«ry extensive and present in almost all 
parts of the luug, so that the lung looks as if riddled with small cavities. These 
cavities prove in most instances lo be dilated bronchioles, and the conditioti has 
accordingly been described as Bronchi olectasis. These cases are all very rare, 
and BO Far as is known are met witli only in young children. 
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Fig. 3B.^Acute broncbioleclasia (Dr. Jlorley Fletclier). Tlie figure ahows the lioneycorrib a jijwar- 
aace of the nbolp lung. Tbis was due to small eanties, which proved to be dilaCal brou- 
ohioles. On the surfcce some of llit«e cavities projected and looked like bullie. There waa 
;Fnl microscopical exanunation, of tulivrcle or of bronclio-]meuiDoniii. 
{Tiiia ji'jHTe it liclirr fi'cTtrrf sMeira)/!.) 

Aneicellent ezsmple of this condition is recorded bf Dr. Morley Fletcher.' It <Kaa met with 



lo evidence, e 



Two goo^ instances of tbe same condition are recorded by Dr. Slmrkej.' 
1. In a child of 2 years of age, who died twelve days after au attack, of di|>litheTia. Small 
*"»4 nttches, somewhat pigmenlsd, were disseiiiinated through the Imi^, the centre of each 
b^ a dilated bronchus, tlie walls of the ttlTected bronchi were miiltrstcd with small 
le iufiltratiDii had eitendod to the adjacent inter*alveo)ar tissue. 
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^ Thomaa' Hasp, Ftp., vol. xxiL 
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tUa anrfiLce piisted tliruughout tlie vtioU of 
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with flmall cavities. A ^milar conditii 
both lungs, Tha caritiea 
containing either air only 

{roved these cavities to be dJlAl'i-l 
ronchiolea, tbe walls of which nerv 
infillratwl with small cells. Tlif 
larger bronchi were uimlTKted. The 
rest of the hings contained 
patches of broncho-ji 
collateral emphyaema. 

In nnother case, recorded by Di' 
Tooth,' the honeycomb appMrancp 
of the Inng, which was similar to 
tlisC deacriwd in the other caae^i, 
proved on mtcrcscoiiicul ajipesrance 
to he due not to simple bronchiectaaJE, 
but to actual cavities of minate eizK, 
produced bj the breskiDg down •>{ 
small patches of broncho-pncuniouia. 

2. Saccular (Turtle- 
lung — Gruyere - cheese - 
lung). — Tlie saccular vnricty 
is more commonlj met with in 
tbe form of globular pOHt'hes at 
the periphery of the hiiig or 
irregularly distributed tiiroiigh 
■ the whole or greater part of n 
lobe, especially the lower. 
Saccular dilatations do not, an 
a rule, eiceed ^ to J an inch in 
diameter, but thty are said 
soinetimes to reach the size of 
a small Tangierine orange ; the 
walls are formed of dense con- 
nective tissue, in which the 
constituents of the bronchial 
walls can ba sometimes, but 
not by any means always, 
traced. The piilmonai'y tissue 
aroimd them is generally in a sbite of advanced fibrotic induratiou. Though 
generally numerous, theiv may be but a single such dilatation in the lung. 

I have seen a case in which there were two small jiear-shaped cavities in the lung, each 
about the size of the thumb nail, one io the atwx and the other in the base, somewhat deen- 
seated and surronnded by what amieared to 1« norms! lung tissue ; the walla were slightly 
thickened bat the fibrous tissue hxl not extended into the lung, lu one of them, viz., that in 
the base, u smalt pulmonary aneurysm was found ruptured. The ]iatient, a middle-aged woman, 
had been under treatment for alight hoenioptysis a fortnight before lier death ; no physical signa 
were detected, nor could they have been, and she died siiddenly one day in the street from 
profuse hxmoptyais. 

In some of the smaller saccules the commmii eating bronchus is not easy to 
find, and when they are filled with inspis8ate<l secretion they have been described 
aa closed cysts,* but it is doubtful whether a saccular bronchiectasis ever becomes 
really closed, 

' FalA. Hor. Trans., 1897. " Schr.der, D. Klinik., 18.11. 




ion crf Biime lung inagriilied. The Nuiootli-walled 
caiitiea are well shown, with a definite lining. 
These are the dilated bronchioles, which were AUmI 
with fluid composed of maoo-pua and deSE^uamated 
epithelium. The tissues round them were infiltrated 
with smnn cells. A good deal of veaicnlar emphy- 
sema was ])resent also, but it did not correspond ui 
any way with the cavitiea. The darker portions of 
tbe figure represent the vesiclea, which, except for 
the em[iLysema described, show no marked changes. 
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I5j the irregular contraction of the strands of fibrous tissne connected with it, 
ular broneliiectaaia may become extremely irregular in shape, and by being 




pinched in one place and pidlisl out in another, the walls may come to have a 
trabecular appearaiicu, lint their structure proves them to bo still only dilated 




Fig. *2, — A specimvu o1' soccuIbt broQchiectasiB. Tlie whole lower lobe in couverUd ii 

fibrous tisbue, in wliich almost the only trace cf tlie lutig left consists in the saccular pouches 

formmi by the dilated bronchi, (from tlie Royal College of Surgeons Museum, prep, 33S1 B.) 

(This and Itte preceding Jigiire an baU viewed sideteays.) 

bronchi (c/, fig, 80). On the other hniid, not a few saccular pouchea prove 

«n microscopic examination to be no longer simple bronchiectases bnt chronic 



K^. 



L 



Sec. 28.] BRONCHIECTASIS. 189 

cavities formed l)y ulceration. This is tbe case wiCti many iiintaucea of so-cnlled 
bronchiectasis after the impaction of a foreign body in the bronclms. 

3. Trabecular.— What is called the trabecular form is, in moat cases, really 
nothing more than au irregular chronic cavity having a amooth lining and very ■ 
dense walls of coiniectivo tissue, in which no trace of bronchial structure remains, 
except in the trabecnlie. These cavities usually communicate with two or more 
bronchi. There may be a single such cavity in the lung, but more often there are 
several, which, by opening into one another, form an irregular sacculated cavity 
of considerable size, The process is sometimes described aa continuing until the 
whole or greater part of a lobe has been excavated. 

But it is evident that to describe this aa a bronchiectatic cavity is a misnomer. 

The trabooulEe, characteristic ot such cavities, are of course the remains of 
the bronchi and vessels. They have been stated to form prominent ridges in 
bronchiectatic cavities, and to iw short and stumpy in those ot tubercular origin, 
but this distinction does not hold good. 

It ia these larger ohronia trabecular cavities which figure most frequently in 
recent literatiu^ aa bronchiectasis, and except for this form, which ought to be 
called by some other name, and which ciinnot be well dealt with apart from the 
other chronic cavities, bronchiectasis, though of pathological interest, haa but little 
clinical im])ortnnco. 

The possible causes of bronchiectasis are clearly tl.ree ;^ 

1. Distension of the tubes from within. 

2. Diminished resistance in the walls. 

3. Traction upon the tubes from without. 

1. Diltension /mm ipMin might mult either fruiu violent eipimtuiy eirortt, aiicb M 
prolonged coughtiig, or from the presHure of peut-iii' Beoretion. AoeordinBlv we had bronchi- 
ectasis occurring in the course of whooping oough and bronchitis, especialfy in children, or 
associated with stenosin, and also with 11 foreign body in the broni^iiUB. 

tt is Tery unlikely that a healthy branchns can be dilated by simple expiratoiy pressure, and 
if digt«imon wore the prime cause, the dilatation should be uniform and widespread, 
insteidot being localised, as it usuaUy is. E'en in eitreme olistniction of a bronchial tube, 
dilatation may bo absent, or when present may occur on the proiimal aa well bb on the distal 
aide of the obstruction. 

It is clear, therefore, Cluit some other, md that a local cause, must be souglit for. This is 
found in the changes present in the walls and in the adjacent lung tissue. 

S. Weal-nai of the traffa.— The widespread and profound cbangeij produced in the walU by 
bronchitis, acut« aa well as chronic, are Sufficient explanation of the frequency with which 
bronchiectasis is associated with that affection. In acute bronchitis the change consisCa in an 
inflammatory infiltration, but in chronic pai-takes more of the nature of atrophy, the muscular 
and elastic tissue being replaced partly or entirely by fibrous tissue. Infiltration of the walla by 
tubercular, gummatous, or maliguant growth may lead to the same result, and this result is still 
more likely to follow when actual ulceration from any of these causes has taken place. 

It is [>ossible, as Grainger Stewart suggested, that, without any actual anatomical change, the 
natrition of the muscular and elastic tissues might be so far impaired as to {«rmit of dilatatioD. 
This is the explanaUon given of bronchiectasis m some of the acute fevers, e.g., typhoid, but as 
there ia nsually at tbe same time bronchitis euougb to account for it, it seems unnecessary to (all 
bock on a theory which does not admit of demonstration. 

In all tbe acute cases where the cause is removable, the dilatation may rapidly disappear and 
recovery be complete. 

3. Tradion from without. — The great majority of casta of chronic bronchiectasis are found 
associated with chronic, indurative or cirrhotic changes in the lungs. 

As tbe pathological fibrous tissue oantracti, Che etfsots will depend upon the direction in 
which the contraction takes place ; if this be round a bronchus the result will be the constriction 
or obliteration of the tube ; if between two bronchi, or between a bronchus and the pleura or 
root of the lung, tbe tube will be stretched out snd dilatt>d. In m'ist coses of fibroid iadoration 
of the lung the pleural oaviW ia obliteiated, aa would be expected, but I do not think that it 
necessarily must be, as Hamilton asserts. 
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the fittotic changeB may start from the jileura, and the cases are not uncommoji iu which 
brouchiwtaais is found iu the collapsed and comprrased |iortioDB of the lung coneapouding with 
chronic thidtening of the jileura, 

Biit bronchieotasii is sometimes met »-itli m the mora recent collapse accuraianjing 
bronchitis and broncho-pneumonia. Here the dilated tuhea are not in the coUapsod lung but in 
parte adjacent. The mechaoiam is probably the sanio oa that by wliich collateral emphysema 
19 produced, aided by the changes in the walls consequent on the broncliitis. The dilatation in 
theac cases is often referred to increased ina^iratoi? pressure within the alfected tubes, but it 
would often be more corteutly regarded as resulting from abnonual traction frtim without, owing 
tu tlie defective expansion or tlie coUai>sed lung. 

Secretion. — This ia mucopurulent in character, but varies greatly in amount 
according to tlie size and kind of cavity present. Even with numeroua and fairly 
liirge cavities it may be scanty, but it is often very profuse, and in the trabecular 
form may be expectorated in guaiiea, As in other chronic cavities, it may, at 
any time, undergo fetid decomposition, but this is an accidental change and by 
no means pathognomonic of bronchiectasis. 

The Seat- — Bronchiectasis involves most frequently the medium and small, 
and only rarely the large, bronchi. It occurs with equal frequency in either lung, 
and almost as commonly in both, though not to an equal degree. It may be 
found in any part of the lung, but its seat is largely determined by its cause ; for 
instance, after bronchitis and broncho-pneumonia it ia most common in the base, 
but in the course of phthisis in the apex, and tiiough after pleurisy it may occur 
in any part, it is also most frequent in the lower lobes, because chronic pleurisy is 
moat common there. If both lungs are affected, both bases are more likely to 
be involved than both apices. 

Table showing seat of bronchiectasis (from Ziemmsen). 

Trojanowsky. LeberL 

One lung, 39 28 

Both lungs, 35 2G 

One lung, upper parts, ... 11 G 

lower parts, ... 12 15 

whole, .... ... 15 

Both lunge, upper parts, . , , i 

lower parts, . , 18 

Sex. — There is no difference in liability between 
showed, though it had been previously stated that i 
women in the proportion of 2 or 3 to 1. 

Age. — The affection is spread fairly uniformly over the different periods of 
life, but the acute forma are most common in the young and the chronic in the 
adult. 



Bientier also found that 10 per cent. {-fA) of his cases occnrred in children onder 10 yean of 
agr. 

Results. — The acute bronchiectases which occur in the bronchitis of children 

iu all probability get quite well, as do also those bronuhiectaaes in adulta in which 
there is no permanent cliange in the bronchial walls. Some of the saccular forms 
may contract, and if very small, may perhaps become obliterated in whole or in 
part; or the contents may inspissate and the walls calcify, and thus, it is stated, 
a chronic bronchiectasis may closely resemble the so-called healed tubercle. 
Calcification is very rare, but instances are recorded by Rokitansky and 
Schroeder. 
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Inflammation not unfrequently arises in the walls, either excited by fetid 
decomposition in the secretion or by other causes, which may spread through 
them to the lung tissue adjacent. 

In this way extensive pneumonia may develop and end in abscess or gangrene, 
or, if not fatal as it usually is, may lead to a very rapid extension of the cavity 
or sometimes to pneumothorax. Aspiration of the fetid secretions into the air- 
tubes may also give rise to patches of broncho-pneumonia, which in like maimer 
may end in abscess or gangrene, and it is in this way that many patients die. 
Yet on the other hand it is remarkable how tolerant the lung becomes, and how 
long patients may continue to expectorate even the most fetid secretion without 
inflammatory lesions developing in other parts of the lung. 

It has been stated that if the ulceration be tubercular, the resulting 
inflammation will spread rapidly, and if simple, slowly, but this statement is not 
correct. 

The development and extension of the cavity is sometimes slow and insidious 
and unattended by symptoms, so that many of the large trabecular cavities 
described as bronchiectatic yield no history which will account for their origin. 

Bronchiectasis is not uncommon in phthisis, especially in the chronic forms 
with much fibroid induration, but it may be that a bronchiectasis not originally 
tubercular may have become so later. This has been denied, and many of the 
old writers believed that there was an antagonism between tubercle and 
bronchiectasis. This opinion rested upon an erroneous view of the tubercular 
process, for caseous changes are frequently described but held to be distinct 
from tubercle. 

Haemoptysis is not uncommon in a slight degree, but it may be profuse and 
even fatal. It is then due to the common causes, viz., erosion of a vessel or the 
rupture of a pulmonary aneurysm. 

As occasional complications, abscesses in the brain and suppurative meningitis 
have been recorded. These lesions are usually attributed to septicaemia, and are 
probably in most cases due to septic embolism, for they are most frequent where 
the contents of the cavity are fetid. 

In the same way the subacute joint affections, rheumatic as they are called, 
which sometimes complicate these fetid cases, are also to be explained as the 
result of septic absorption. 

The various other lesions described as found in fatal cases of bronchiectasis, 
such as fatty heart, fatty liver, amyloid disease, etc., are not peculiar to 
bronchiectasis, but are simply such lesions as occur in the cachexia consequent 
on any long-standing disease of the lung. 

DIAGNOSIS AND SYMPTOMS.— For the diagnosis of bronchiectasis 
we require (1) evidence of the existence of a cavity, and (2) reasons for believing 
that this cavity is a dilated bronchus. The first may be matter of fact, the 
second of opinion, and thu^ the diagnosis of bronchiectasis must in the nature of 
things be nearly always uncertain and often impossible. 

Cavities may exist and be of considerable size, and even placed in the midst 
of diseased lung, and yet yield no characteristic signs of their presence. This is 
still more frequent when they are small and the lung around them not grossly 
affected, and it is under these conditions that the cylindrical and saccular forms 
of bronchiectasis are commonly met with. The chief successes in diagnosis are 
made in children with chronic pneumonia at the base in which the signs of 
excavation have slowly developed, but even then the diagnosis is made rather 
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T)m Gbratic chanijEs mav start from the |.-I«n 
brou<;liiectiisU u found in tlie coUa^ised and comj 
ohromc thickening of the pleura. 

But bronchiectosifl is Bometimea met witli in the more recent collapso iiccom[>iin7ing 
broncbitis sod bToncho-pneumonia. Here the dilated tubes are nut in the coUapsod lung but in 
parts adjacent. Tbe mechanism is probably the same as that by which coUateral emph^rcema 
IS produced, aided by the changes in the walU coDseg^uent on the bronchida. The dilatation in 
theie Clues is often referred to increased inspiratory pressure within tJ3e affected tubes, but it 
would ofteo be more correctly re^jarded as reaultiug from abnormal traction Froiu without, owing 
to the defeotivo eiiiwision of the oollapwd lung. 

Secretion. — This ia mucopurulent in character, but viirieB greatly in amouut 
according to the size and kind of cavity present. Even with numerous and fairly 
large cavities it may be scanty, but it is often very profuse, and in the trabecular 
form may be eipectorated in gushes. Aa in other chronic cavities, it may, at 
any time, undergo fetid decomposition, but this ia an occidental change and by 
no means pathognomonic of bronchiectasis. 

Tbe SCclt. — lironchiectasis involves most frequently tbe medium and small, 
and only rarely tbe large, bronchi. It occurs with equal frequency in either lung, 
and almost as commonly in both, though not to au equal degree. It may be 
found in any part of the lung, but its seat ia largely determined by its cause ; for 
instance, after bronchitis and broncho-pneumonia it is most common in tbe base, 
but in the course of phthisis in the apex, and though after pleurisy it may oucur 
in any part, it is atao most frequent in the lower lobea, because chronic pleurisy is 
most common there. If both lungs are aB'octeJ, Iroth bases are more likely to 
be involved than both apices. 

Taulb showing seat of brcmcliiectasis (fro 



One lung. 
Both lungs, 

One lung, upper parts, 
lower parts, 
whole, 
Both lungs, upper parts, 
lower [larta, 



Trojanowaky. LeUrt 



18 



Sex.— There is no difference in liability between the two aexea, as Bienner 
showed, though it had been previously stated that men were more liable than 
women in tbe proportion of 3 or 3 to 1. 

Age. — The affection is spread fairly uniformly over the different periods of 
lite, but the acute forms are most common in the young and the chronic in the 
adult 



Bienuerulso found that 10 per ci^ut, (fft) of bis ca^es occurred in children under 10 years of 
age. 

Results. — The acute bronchiectases which occur in the bronchitis of children 
in all probability get quite well, as do also those bronchiectases in adults in which 
there is no permanent change in the bronchial walls. Some of the aoccuUr forms 
may contract, and if very small, may perhaps become obliterated in whole or in 
part ; or the contents may inspissate and the walls calcify, and thus, it is stated, 
a chronic bronchiectasis may closely resemble the so-called healed tubercle. 
Calcification is very rare, but instances are recorded by Rokitansky and 
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Inflammation not uufrequently arises iu the walls, either excited by fetid 
decomposition in the secretion or by other causes, which may spread through 
them to the lung tissue adjacent. 

In this way extensive pueumouia may develop and eud in abscess or gangrene, 
or, if not fatal as it usually is, may lead to a very rapid extensiou of the cavity 
or Bometimea to pneumothorax. Aspiration of the fetid secretions into the air- 
tubes may also give rise to patches of broncho-]>ueumonin, which in like maimer 
may end in abscess or gangrene, and it is in this way that many patients die. 
Yet on the other hand it is remarkable how tolerant the lung becomes, and how 
loug patients may continue to expectorate even the most fetid secretion witliout 
inflammatory lesions developing in other parts of the lung. 

It has been stated that if the ulceration be tubercular, the resulting 
inflammation nil! spread rapidly, and if simple, slowly, but this statement is not 
correct. 

The development and extension of the cavity is sometimes slow and insidious 
and unattended by symptoms, so that many of the large trabecular cavities 
described as bronehiectatic yield no history which will oecoinit for their origin. 

Bronchiectasis is not uncommon in phthisis, especially in the chronic forms 
with much fibroid induration, but it may be that a bronchiectasis not originally 
tubercular may have become so later. This has been denied, and many of the 
old writers believed that there was an antagonism between tubercle and 
bronchiectasis. This opinion rested upon an erroneous view of the tubercular 
process, for caseous changes are fre^iuently described but held to be distinct 
from tubercle, 

Ha?moptyBiB n not uncommon in a slight dogree, but it may bo profuse and 
even fatal. It is then due to the common causes, viz., erosion of a vessel or the 
rupture of a pulmonary aneurysm. 

As occasional complications, abscesses in the brain and suppurative meningitis 
have been recorded. These lesions are usually attributed to septictemia, and are 
probably iu most cases due to septic embolism, for they are most freriuent where 
the contents of the cavity are fetid. 

In the same way the subacute joint affections, rheumatic as tbey are called, 
which sometimes complicate these fetid cases, are also to be explained as the 
result of septic absorption. 

The various other lesions described as found in fatal cases of bronchiectasis, 
such as fatty heart, fatty liver, amyloid disease, etc., are not peculiar to 
bronchiectasis, but are simply such lesions as occur in the cachexia consequent 
on any long-standing disease of the lung. 

DIAGNOSIS AND SYMPTOMS.— For the aagnosis of bronchiectasis 
we require (I) evidence of the esistence of a cavity, and (2) reasons for believing 
that this cavity is a dilated bronchus, The first may be matter of fact, the 
second of opinion, and thus the diagnosis of bronchiectasis must in the nature of 
things be nearly alw-ays uncertain and often impossible. 

Cavities may exist and be of considerable size, and even placed in the midst 
of diseased lung, and yet yield no characteristic signs of their presence. This is 
still more freqnent when they are small and the limg around them not grossly 
affected, and it is under these conditions that the cyli^idrical and saccular forms 
of bronchiectasis are commonly met with. The chief succeases in diagnosis are 
made in childreu with chronic pneumonia at the base in which the signs of 
excavation have slowly developed, but even then the diagnosis is made rather 
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from general pathological experience than From the phj»ical signs or clinical 
evidence in any particular case. 

In the large trabecular form the signs are those of a chronic cavity, and 
chief among them is the expectoration, often in gushes at irregular intervals, of a 
large amount of secretion, the physical signs rarying from time to tiuie according 
aa the cavity is more or le^ free of secretion. 

The bronchiectatic origin of the cavity is a matter of opinion only, and il it 
be difficult, aa it so often is, aftfir death, even with the help of the microscope, to 
decide the question, it must be frequently impossible dnring life. 

Stokes laid down the rule that when the signs of cavity had existed long 
without cliange, and without the development of phthisis, especially if the cavity 
were in the base of the lung, the diagnosis of bronchiectatiis was justified. It is 
at any rate upon these data that the diagnosis is usually made, but as no account 
is taken of the fact that similar cavities may develop as the result of snppurstion 
or gangrene after pneumonia or in the course of chronic tuberculosis, the data 
are obviously insulficient. It is always misleading and often incorrect to speak 
of such cavities aa bronchiectatic, and it would be more accurate to describe 
them by the term chronic excavation of the lung, which in fact involves no 
theory. 

If inflammation occur, and be acute and progressive, the diagnosis will be 
difficult from pneumonia or phthisis ; if there be much punilent secretion, from 
empyema or from other chronic cavities in the lung; and if the secretion be 
fetid, from putrid bronchitis, gaugreue of the lung, or fetid empyema. 

In their clinical history bronchiectatic cavities do not differ from other 
chronic cavities, so that the consideration of the aymptoms, complications, and 
results of bronchiectasis will be most conveniently deferred until the general 
subject of chronic excavation of the hrag is dealt with. 

The PROGNOSIS depeuds greatly upon the complications which arise. 
A bronchiectasis may last for many years without change, and, indeed, even 
without symptoms ; complete recovery, however, except in the acute or slighter 
forms, is impossible. 

The cliief dangers arise from the occurrence of subacute or chronic changes 
in the walls, or around them ; from the putreaoeut decomposition of the secretion ; 
or from haemoptysis. When death occurs, it may be from any of these causes, 
from phthisis, or general septic infection. 

TREATMENT- — The treatment will be that of the morbid conditions 
with which the bronchiectasis is associated and of the symptoms which arise in 
its course. It will be fully discussed when the general subject of chronic 
excavation of the lung is dealt with, and does not require special consideration 

in this place. 

29. PNEUMO-KONIOSIS— INHALATION 
DISEASES OF THE LUNG. 

These are the affections of the lung produced by the inhalation of dusts. 

History. — The liability o( the workers iti certain trades to cheat diseases was familiar to'the 
writers of fast century. Wepler ■ in 1739, and Le Blano ' iti 1775, drew oCtentiou to the great 
mortality among the makers of French niillBtones, and Johnstone in this countiy to that among 
the neetile'pointersof WorceaUrshire. 

' Paooook, BrU. and For. M. Ckir. At., I860. 
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I'liarsoii' U'os the Ilist, iu IS13, to fiuggwil that tht^ duBt [ittr[ie1i>a eaiiied occea!) to tho lung 
usi<ue, and he attributed tlie diuk pigiiiEniatJoii often met with iu the lung to the actual deposit 
iu it of particles of carbon or soot derived from the air. Thia view was geuerall; accupted from 
this time, and was adopted by Laenuec aud Andral. Gregory,' in 1S31, was the first to describe a 
case of what wagBQbBequi?utlycatledTQiiiaTB'|i)itlusia,aoa to coDQect the develo)impnt of rarities 
and destructive changes in the luuc with the coal dtM inhaled, a view which n'BS anpporiied by 
the result of the chemical examination of the Inugs by Christison, Similar observations 
fullowed, and, iu 1837, Stiatt«n ' suggested the noms AnthracosisforthiBgroupofalfeotiauB. So 
tlie subject remained until fresh interest was aroused in it by Virchow, who denied that tlie dork 

tiigment of the lung woa due to carbon inhaled, and attributed it to organic pigment derived 
rom the blood. Active discusaiou of the queatioo on both sides foUoweiC hut wiUioul deciding 
it, until Traube* discovered in the lung of a charcoal burner the angular [laTtiolea of the charcoal 
dust, thus ]nOTing that even coarse pariicles could penetrate intc the lung tissue. This was 
folloived by Zenker's' classical case, iu which iron dust was demonsLcaLod by chemical teita, and 
the subject entered uiton the experimental stage. Lewin ■ sliowai that an iron solution in the 
form of spray could be carried by the breath into tlie alveoli and there detected hy the ordinaTj 
testa, and Eaulf' showed the same for solid jarticles hy causing dogs to breathe air laden with 
Koot Grawitz* has shown that inspired dust may cveu travel through the long into the pleura 
aud thus reach the parietal pleura. 

By these and other observatious the iwnetratioii of the particles into the lungs was clearly 
shown, and Virchow," io 1866, himself aclcnowledgod the proof complete. 

The minute histology and the pathological sequence of events in the lung were soon oxhanti- 
tively worked out by Zenker and others abroad, and by Pettcoet; and Greenhon'" in this countly, 
and tlie close relation betiveen the inhalation of dusts and alfections of the lung was clearly 
reooguised. Pneumono-koniosis was the name by which Zenker proposed to designate the 
group, a convenieut general term which has been adopted on the Continent but has not yet 
ocolimaldsed il^If in England. 

The further question still remained ojieii, wiiether in the cases in which destructive lesions of 
the Imigfollowed the inhalation of dusts, the lesions were uf a simple or of a tubercular char- 
acter. The presence of the tubercle bacillus now proves the majori^ at any rate to be tuber- 
euJar, so that what has been callwl minera' and grinders' phthisis can no longer be regarded aa 
Hjiecial forms of phthisis, but as ordinaiy phthisis occurring in a miner or a grinder. 

The loct havmg been conclusively established that the prolonged inhalation of dusts could 
lead to grave diseases of the lung, the subject became of direct practical importance. Invostiga- 
tious followed one another iu rapid succession into tho causes of mortality in different dusty 
trades and occupationa, aud into Che means of prevention, and dust diseases now form an 
imjiortant chapter iu all treatises on Public Health and Preventive Medicine. 

Morbid Anatomy. — Tbe general pathological chniiges n'liich result iu the 
lung are of the same nature whatever the dust inhaled may be, but the different 
duBta vary greatly in their tendency to produce disease, and in the intensity of 
the changes excited, soot or carbon being almOBt inert, but iron and silica actively 
mischievous. 

Dust deposits itself largely iu the mouth, pharynx, and upper air-paaaageH. 
What reaches the bronchi is for the most part taken up by the cells or entangled 
iu the mucus, aud is ultimately got rid of by expectoratiou. In time some may 
reach the ulveoli, and be deposited on the walls, where it acts as a mild irritant, 
eo that the vesicles come to contain a few swollen and detached epithelial cells 
with some small wliite cells, both containing the dust aud forming the so-called 
dust-cella (Staubzelleu). Many of these cells are also coughed up and got rid of. 

Some of the dust particles pass tlirougli the alveolar walls and reach the 
IjTnphatics, where part is taken up by tho lymph cells and by large branched 
cells, but part remains free. They are then carried in the coiu^e of the lymph 
stream towards the root of the lung, and are deposited iu the lyuiphatic glands, 

' Phil. Tr<'ns.. 1813, ' ErI. ili:d, and Surji. Joiim., iixvi 3S9. 

• Ibid., ilix, * P. JClin., 1880, No. iS. 

' D. Anh. /. Win. Ued., xiii. 63. ' Btitr. i. InAal. Thtr.. Berlin, 1863, 114. 

' VirA. Arch., xxjix. " Berl. kUn. WocK. 1867, No. 2B. 

* Op. eU,, ixzv. 178. '° Path, Soc. TVaiu., xvi., xvii., xx. and it 
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These Bttll, however, retain tlie evideiiee of their eompoaite formatioii in the 
ntinaerous nodes witli their concentric lamination, which gives to a section its 
very curious convoluted appearance. By the confluence of many such nodes 
larger and lai-ger maaaea are fonned, so that in the end the whole or greater part 
of a lobe may be converted into a dense fibroiie mass, or several such masses may 
be found in the lung. Thus I have seen the whole upper lobe converted into a 
mass as large and hard as a cricket ball, aud Ziegler gives a diagram of a lung 
with two masses in the centre, each as large as an urange. 

Dusts are not all eijually irritating;. Charcoal may cause little change 
except pigmentation, while steel dust and especially silica is usually associated 
with Etdvanced and widespread changes. 




Fig. «. 
Sections of the lung from n case of chalicoiis from Dr. F. W. Andrewea' collection, a, blood- 
vessels, showing the capiotts deposit of pigment in the l;nnp)iBCics rooad them ; the peri- 
bronchial tyinphiktica were nlmoBt fre«. b, portion of the same seetion more hishly 
cd, sliowing the pigmented cells in tiia alveoli &t the periphery and their gradusl 
Q and shrivelling in the connective tissue meahwork. 
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The ^rmptoms are those of the different affections to which the dust inhala- 
tion has fed. The earliest are those of irritation in the larynx and larger air- 
tubes, viz., troublesome cough with expectoration, the sputum containing the dust 
inhaled, both free and in cells, aud being coloured by it. 

The longer the irritation laata the more dif&cult it will be to get rid of the 
dust by espectoration, in part owing to the shedding of the ciliated epithelium, 
aud in part to the interference with the action of the ciliie by the mucus and 
secretion covering them. Continued exposure to the dust leads to the symptoms 
of chronic bronchitisL The chronic fibroid iuduratiou in the lungs, with the em- 
physema which results from it-aa well as from the chronic bronchitis, manifests 
itself in shortness of breath. This, however, may not be for some time a marked 
symptom, until the changes become widespread or considerable, and then it may 
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be extreme. This is often spoken of loosely as asthma, but true spEiBniodio 
asthma is by no raeana cornniou. 

The physical signs are at first only those of chronic bronchitis and emphy- 
sema, lint when iudnratiou hna occurred and the lunga have uhnnik, they will be 
those of cirrhosis of the lung. If the induration be massive, as it often is, especially 
at the apei, that part will be dull to percussion, and, when the tubes dilate, the 
signs of a cavity may be obtained. In the end, if phthisis develop, the case will 
present the ordinary signs and aymptoma of that disease. Many affections often 
described as complications, e.g., putrid bronchitis, gangrene, hremoptysis, and 
others, are not connected with dust inhalation except as being the results of the 
diseases excited by it, and do not call for consideration. 




n of A DoduU from tli? same lung, Bhowiag the cunoantrio lamiaation aod convolution of 
the oonuective tissue bundles and its comiiosite nsture. The pigment at ttio periphery is 
well marked ; bere it b contained id ceUa. The gradual diaappcarance of the patcbea of 

pigment and tbe dwsomination of the pigment turoughoHt the nodule i" "-- ' 

tLu central ]iarts ait approootied are indicated. 



□ Gne granules as 



The sequence of changes in the lungs are (1) chronic bronchitis ; (2) chronic 
induration, local or general, with more or less of bronchiectasis ; and (3) lastly, 
excavation and phthisis, each disease yielding its own signs and symptoms. More- 
over, just as the victims of dust Inhalation are liable to become phthisical, so are 
they also exposed to greater risk than others of acute pneumonia, the mortality 
from which affection is also in these cases much above the average. 

As the children of the labouring classes often follow their parents' occupations, 
inherited predisposition conies into play, and wlien to this is added the weakness 
of constitution engendered by hard living and the want of sufficient food, and by 
the bad habits, especially in respect of drink, in which these classes ao lai^ely 
indulge, the high mortality and the short duration of life among them are fully 
explcttned. 
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The forms of Pneumono-koniosis.— Tbe geueral liability to luug mis- 
chieF, OB well as the form which the disease is likely to take, aad the course it 
will run, varies greatly with the nature of the duet and the amount of it iuhaled. 
Hirt divides the duat into metallic, mineral, v^etable, animal, and miied, and 
with thia the patholt^cal varieties of pneumo-konioeis fairly well correspond. 

Different names have been given to the different groups, e.g., AnthraeosU to 
the vegetable group, Siderosis to the metallic, and Aluminosk and CkaHronis to 
the mineral. It is not, however, easy to make either classification tolly with tlie 
trades or occupations of tbe victims. For instance, tool grinders belong to the 
group of metal workers, yet the dust which is moat abundant in their lungs and 
does most barm is not the iron so much as the silica or sand derived from the 
grindstone. Roughly speaking, the following trades fall under each class of 
dust; — 

Metallic. — Knife and tool grinders, polishers of metal, gravers, gilders, t}'pe- 
mokers, glass polishers, etc. 

Mineral. — -Millslone makers, masons, potters, porcelain, china, and cement 
makers, etc, 

Vegetable. — Coal miners, sweeps, charcoal burners, millers, bakers, and carriers 
of com or other grain, ropeniakers, jute spinners, sawyers, tobacco workers, etc. 

Animal. — Workers iu hair, wool, silk, or bristle, e.g., weavers, carpet, brush 
or bat makers, dressers of clolb, sorters of wool, etc. 

The dangers to health vaiy greatly iu the different trades, and even in the 
same trade according to the part of the work engaged in. 



&tcts11ic. Uiiieral. Vegetable. Animal. Mixed. No dust 
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What remains to complete the account given of the dust diseases will most 
conveniently be added when considering further tbe main pathological varieties 
which have been named. 

Anthracosis.— Where the deposit consists, as it usually does, of finely divided 
carbon, the pigmentiition is considerable, but the changes iu the lung are often 

Carbon is tbe most inert of all the dusta. Even coal miners do not seem 
to be liable to phthisis in a degree much above the average, but amoug them the 
special nature of the work causes differences, for those who are engaged in 
blasting in the galleries, where the explosion produces dense clouds of very fine 
dust, are much more likely to suffer than the ordinary worker. 

Anthracosis, owing to the part it played in the history of dust diseases, has 
acquired an importance which in a pathological sense it hardly deserves, for 
chalicosis and sideroais are much more active causes of disease. 

Siderosis is a rare condition, and but few cases iu all have been recorded, for 
in metal grinders' lungs thn dusts are mixed, and consist more of silica or sand 
derived from the grindstone than of metal. 

Zenker's firatciso occurred in a young womau, 31 yean of ago, who had been workbg for 
seven yrara in a facUiy, whore a l>ecu!iai ;ia])er waa mode for the use of gold leaf inaken. Ttiia 
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flf *** 1*H*<«<1 if raURDf Ufa) it • iat powder of aside of iiob. TW [wtitat derdoiad 
pWiMJi Ml obd. Tbe tasff vcre fmnd red io oolMir, aad tbe W Mrti o u in th* tofcn la wd 
■■ IIm loag liaac iliOTrad the pimnM of red grannlra mnOar to the powder tsuilajad, aad Um 
««i dMnfaal ■Hmixtkn (»re Um itdii nactuMM. Qaaatit>tiTeai>alj«> erf tbe liDtg made bj 
Oww-BiMMM »boied IB •*— Tiftwig*""""-"^ '*"-<'""g "*"♦""- "-^c*"——"**'-/^ 

Bm Msond coH WH tbat of a mm, M TIbi* of >ge, emfwjsd in pdithinK lootinc ^ibm for 
foortsMi fcM«. Hi*lsBp>Me(oBMliii tbciunetiMeHMloaatuBadBbaBi&nMof DIM. 

71m unoRBt of iron in dried Mood «■• detcnnined f(« oomjiaRnn. This ■■laiuited to O^SS 

STOcot,«^ileinZe&ker'eflnt can tlie ino unovaled to 1'41S per eoiL, in ■ later case of 
ctIuI*! to 0'827 jier cat., end inothermfaeBquentcaaeatoaalleranioitnti, 

The high morUlitj' among the knife and tool grinders in the middle of last 
century woa fruiuCDtly referred to in literature. 

Thiu Ili^l' ihowBd Uut while the ereru? dimti<ai of life ■inrai); the genenl population of 
Sfa(<dte1d WW sa Jtatw, udod^ the knife gnoden it wu aa\j 32. Fox-Fercll * also ihowed that 
the najorit; of the knife gnndara died under 30. Similarly Oldendoitf reported that in and 
anniDa DolioKen, while llie ^neral mortilit; wa* 19'6 per 1000, it was for the ordinal; iioa 
workm 22 "6 and fvr grindrn SO't. 

A rrport iit the AmalnnutMl Sooietj uf Engineera, Macliitiiit^ Uillwtigbis, Smiths, and 
rattcmnuken fur ISSS n&cnrec] that mit of 30,000 tnembt-Ts 34S died in that ;rear, audoftheae 
more than half dtfd of «ome aflection of the chest with an areragi- age of only 38| yeaia,* 

Kince that time great improvemeDts have been mnde in the processes of manu- 
facture with great diiuinutioD in the mortality and in the amount of disease. 

CbalicosiS- — Ah Already stated, Alisoii was one of the first to dr^iv attentjon 
to tile mortality among masons, who, he said in Edinburgh, rarely lived to the 
age of 60. The roost startling statistics were published by Peacock in 1860. 

In reference to the French millstone makers, he showed that all those engaged 
ill thJH work Buffered more or less severely, and that the majority died before 
40, while of those who began to work before the age of 20 the average age at 
death wait only Hi years, and he demonstrated in several cases the presence of 
the Kilica dust in the lung, 

f irindera' lungs, even where tliey also contain iron, contain more silica, and iu 
some instances silica only. Potters also, especially those employed in the 
making of porcelain and china, suffer much from the siliceous dust and fine 
grciund flint used iu the manufacture. 



Kuuniaul* nuwln aa iixtenitive series of analysea of the uh of the lung at diSeroct sffee in 
health Bud in dlir<irent dieeaMa. Kb foaud tbat infants' lungs contained no silica at all and 
ohlldren'a lunge but little, hat that the quantity increaaed a« age advanced, while in quarrymeD 
and thaw engii^ in iiarid^ work tlie amonat might reach tlireu tinieH that of Leotlhy {lersons 
of tho lanie ag«, and that iii these cases the silica might constitute 40 or SO ]>er cent, of the 
toUl aali, 

ArlldgD * give* a similar analysii of the ash Id a t>otter'i lung. It contained 4T'78 ufailics, 
lH'S3of alum, and S'36 Fg,0,„ the residue, S8'2, consisting of alkalies and other anbatances. 

Pneumo-kouiosis being not a disease but a cause of disease, the course, dura- 
tion, and prognosis will vary with the nature and extent of the lesions produced, 
and lh« pOBsibility or not of removing the sufferer from further exposura Speaking 
guiicrully, llie c^iursc is slow and the duratiou long, but in all cases the life is 
materially nhurlcncd. 

TREATMENT.— Where disease has been already esciled, the treatment 
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The obip-ioualj rational way of dealing willi the pnemnono-kon loses Js by pre- 
vention. 

Diist should not be produced if it can be avoided. In Boine establish ments 
thiB result has been obtained, for eiample, by the substitution of wet for dry 
grinding, to the great improvement of the health of those employed, 

If duBt cannot be aroided, it should be confined as far as possible to separate 
rooms or buildinga, or kept damp. 

For example, the grinding wheel might be partiy or entirely enclosed, while 
the air, and with it the dust, might be extracted by means of a ventilating fan or 
other appliance. Every provision should be raade for cleanliness in removing 
accumulations, and free ventilation. The iise of a roapirator of some kind or 
another is an obvious suggestion, and many forms have been devised, but the 
dilficnlty lies with the workpeople, who refuse to wear them. Something might 
be done in this direction by encouraging the wearing of a moustache. 

The mortality of so many trades being due to dusta ought to be to a very 
great extent preventible. Much has been done already to reduce it, but much 
still remains to be done. The difficulties in each case can only be met by the 
desire to overcome them, and by application of common sense and suitable 
devices. Even where they seem to bo insuperable the pressure of public opinion, 
and, if needs be, official inspection, would probably cause them quickly to Tanisb. 
At any rate the sacrifice of life in trade should not be tolerated when, as in most 
cases, it can be prevented, or at any rate reduced. 



EMPHYSEMA. 

The term emphyacuia as ordinarily used refers to a definite disease with 
characteristic symptoms and morbid anatomy. The essential pathological change 
consiate in atrophy of the interalveolar septa, by which the neighbouring alveoli 
open into each other, and thus thin-walled, bladder-like buUm containing air are 
produced. The necessary result of this disappearance of lung tissue is impair- 
ment of function, and this shows itself in dyspncea and cyanosis. 

Unfortunately the term emphysema is often used in a general sense to em- 
brace all conditions in which the lungs are increased in size or the vesicles dis- 
tended beyond their normal limits, but as in these cases there is no atrophy and 
often ratlier an increase tlian a diminution in functional power, it is clear that to 
describe srich opposite states by the same term can only lead to confusion. Even 
when atrophy of the lung tissue is present, it does not follow that we have ordi- 
nary emphysema to deal with ; for example, the so-called small-lunged or senile 
emphysema differs so markedly from the large-lunged ordinary emphysema as to 
constitute clinically an entirely different affection. 

Lastly, the term interstitial emphysema is applied to a condition which has 
ab30lut«Iy nothing to do with any of the affections previoiialy mentioned, for the 
air is here in an utterly abnormal place, viz,, in the interstitial tissue of the 
lung. 

Thus in treating of emphysema it is necessary to make a sharp distinction 
between the different affections which have been described by the same name, 
but which are, for the most part, distinct and independent diseases. The want of 
this distinction has introduced great confusion into the statistics as well as into 
the theory of the disease, for it ia often assumed that over-diatenaion of the air 
veaiolea not only may, but cominonly does, lead to atrophic emphysema, though 
this has not yet been proved, nor is it, I believe, true. J 
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After describing ordinary, true emphysema, I shall go on to describe the 
difTerent atlectious separately, and BbaU discuBs incidentally the relation, i( any, 
which appears lo exist between them. 



SO-ORDINARY, GENUINE, TRUE, LARGE- 
LUNGED EMPHYSEMA. 

True emphysema ifi not a condition of simple over-distension of the lung. 
The size of the lung is, it is true, increased, but in spite of this the weight is 
diminished, it mity be even to the eitent of one-third, and this loss of weight 
is due to an actna! atrophy of the lung tissue. The term hypertrophons or 
large-lunged, as applied to this form of emphysema, is misleading, for though the 
latter is correct as referring to the size, the former is misleading, tor the essence 
of the change is an atrophy and not a hypertrophy. 

Morbid Anatomy. — On removing the atemimi of a patient dead with this 
form of emphysema, tlie lungs do not retract a.s usual, but may even bulge for- 
wards. They usually reach each other in the middle line, and may cover up the 
heart more or less completely. They rise abuormally high above the clavicle, 
and desceud abuormally low, so that the arch of the diuphn^m is flattened. 

They may overlay in the middle lino even to the eiteut of an iti<:li and a i|iu>rter, and may 
pouch tile jiflricardiimi, bo tliat the lieart liasoti a cusliionof lung (Fs^e). Tlie diaphragin luay 
also, it is Baid, be caaiex towarda tlie abdomen. Such extreme conditions its these are very rare. 

These changes in the lung affect the conformation of the thorax, which is 
greatly distended above the normal, and occupies a positiou of deep inspiration. 

The lungs themselves are pale or gray in colour, dry and bloodless, and 
markedly deficient in pigment. They feel soft and downy, crepitate but little 
when pinched between the fingers, and may pit upon pressure. The edges are 
rounded, especially above and at the margins, while the sides are often marked 
by prominences corresponding with the intercostal spaces. The most striking 
chauge beyond the increase of si?^ is the presence of bladders. These are 
found chiefly at the apex, along the inner and anterior, and sometimes the 
inferior edges, or near the root of the lung. The bladders may be of consider- 
able size, even as large as an orange, and are sometimes pedunculated. Their 
prominence is a post-morteni appearance ; it cannot, of course, exist during life, 
or with the lungs in gttu, but is dtie to the retraction of the parts around after 
removal from the body. On section the bladders collapse at ouee, their walla 
being thin and membrane-like. For this reason the cJianges cannot be well studied 
imless the lungs liavo l>een distended and dried. 

The healthy hmg when dried presents a fairly uniform spongy appearance ou 
section, for although the air vesicles are not all of exactly the same size and 
not all cut across exactly in their largest diameter, still there is a fair uniformity 
which is wanting ui the emphysematous lung. 

The emphysematous iung on section exhibits a number of irregular spaces of 
varying size, even up to that of a walnut or small orange. These spaces ai-e 
formed by the gradual disappearance of the septa, and the fusion of neighbouring 
alveoli or infuudibula. Traces of the septa may bo still detected in the smaller 
cavities, but in the larger are all lost. What is so remarkable in the emphy- 
sematous lung over and above these cavities is the ahsence of induration or 
thickening, and the thinness of the parts of the lung that are left. 
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The process comroeocea by a gmdual thinning and atrophy of the alveolar 
septa. A small bole forma in the septum and gradually enlarges, the capillaries 
round it become narrowed and ultimately break, but without hieniorrhage, and 
thus two or more neighbouring (ilveoli opon into each other. The same atrophy 
involves the walls of the infundibulo, imd in this way the larger bultie are 
formed. 

The cells lining the alveoli seem to be passive throughout, and although 
they may be fatty or granular, still this ia a secondary and not a constant or 
primary change. 

The atrophy is often said to be preceded by dilatation of the alveoli. This 
may be so, but it is incapable of proof. Even if proved, it would not follow that 
the atrophy was the result of the dilatation ; for the dilatation would be tho 
natural consequence of 
the loBB of elasticity which 
would necessarily precede 
the grave anatomical 
change manifcHtcd in the 
atrophy. 

These changes iu eiii- 
physema are not general 
or uniformly distributed 
through the lung. On 
the contrary, they arc 
always mure marked in 
certain parts, those most 
frequently and most 
markedly affected being 
the ape;(, the anterior 
niargina, the roots, and 
often also the edges of 
the lower loben, and it p|i, 
ia in these positions that 
the bullic are mogt fre- 
quent and of the largest 
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siioces in the lung. 
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A case ia desaribed by Ejijiiugvi' in which bltwjdeis as large aa ora 
the whole lung, and aiinther liy Frwiilwl,' wliere the lung fom 
diasepimenta, but it may be queatioued wlielhor the luHt pase at un; 
emphynuna ut all. 
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Results of the atrophic changes.~The atrophy of the septa and in- 
fundibula ia attended, of course, with great destruction of tliu capillaries and 
small blood-vessels. The uirculation is profoundly altered, and short circuits are 
formed through the anastomotic channels, which normally eiist and are now 
greatly developed, between the pulmonary arteries and veins and the bronchial 
veins. With this altered circulation may be connected the congestion of the 
bronchi and the lesions of chronic bronchitis, which are almost invariably present 
Q advanced emphysema. The obstnictiou of the circulation thna produced leads 
to distension of the pulmonary artery, the coats of which are usually thickened 
and aflecteil with atheromatous change, while the increased tension in the 
pulmonary artery is met by hypertrophy of the right ventricle and auricle. As 
the disease progpresees the time comes when the compensation of tho right side 

' P. m-if. iPath., I8sr>, N". 11. 
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of ihc heart cuasen to Ijc a(li?qua,te aiid dilatation occura. As (joou as the right 
Bide fails, venous cougeatioii witli its ordinaiy results develops. These are 
evident post-tnorism in the distended veins, the coi^ested liver and kidneys, and 
in the presence of ascites and general dropsy. The coronary circulation being 
afTected by the venous congestion like the rest of the veins, the nutrition of the 
left ventricle and auricle auflers, and so the whole heart becomes dilated, often 
to an cuormous extent, hi these secondary changes there is nothing peculiar to 
eiiiphysenia, for they are all equally present in any other afTection in which the 
right heart becomes luiable to do the work required of it, as for instance in 
mitral disease. 

With the exception 
of the lesions of chronic 
bronchitis, which are 
iiluiost constant, eniphy- 
sema has no associated 
pathology, The pleura 
in most cases is aflected 
hut little, if at all. 
Itronchiectasia is rarely 
met witli, and when 
l>reseiit is to bo attri- 
liiitcd to the bronchitis. 
Theories. — The 

vacuoliitinn or rare- 
faction of the lung, as 




e liila 



of the a 
may bo called. 



vesicles 

;iud the atrophy of the 
septa being the easontial 
(■uuditioiis of emphy- 
.senia, it is important to 
determine the relation 
in wliicli these two 
changes i^taud to each 
otlier. (_>n this question 
npitiions liave been and 
lire greatly divided, the 
one school maintainbig 
tliat the atrophy is the 
simple mechanical result 
of the stretchiug to 
which the alveoli are 
subject ; the other, that 

the atrophy is the primary change, and the dihitation the consequence of it. 

These two theories are called the mech-aniKal and the nutritive respectively. 

The mechanical theory implies that the dilatation of the vesicles is the 
necessary antecedent of atropliy and the caiise of it. It assumes that the vicarious 
or tmuaient emphysema and the ordinary or tnie emphysema are but different 
sUgt's of the same process, an assumption which cannot be accepted without 
clear pro,:,/. 

iiJilinji for the sake of argument that over-distension of the vesicles might 
o/atropJiy of the septa, the disteiidion required might lie produced 



Kig. 4a. 
Pliotograiili from a sectiiin nf the upper lobe aod part of tlie lower 
rrom wase ufniuderatp emphysema. Tlie vacuolation is most 
wtensive ill the upper lolia, biitafFecW nil parts sliown iu the 
section. Itoth lungn were in the samo conditloa. 
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in one of two ways, either as the result of iDspimtion, whou sowe other part of 
the lung is prevented from expanding completely, as in Ticarious or coiuplemen- 
tary emphysema, or as the conse<|uence of forced expiratory efforts, where there 
is some obstruction to the exit of air from the luugs. Thus there are two 
mechanical theories of emphysema, the inynratorij and the expiratori/. 

The inepiratori/ theory has little in ita favour, for vicarious emphyaema ia more 
allied to hypertrophy than to atrophy ; it is attended with increase rather than with 
decrease of function, it may exist for long periods without the atrophy occurring 
which ia charncteristic of true emphysema, and there is no conclusive evidence at 
all tliat it does ever lead to such atrophy ; indeed, all the evideuce that exists is to 
the contrary. 

In favour of the expiratory tlieory it may be urged that emphysema is 
frequently met with in persons suffering with long-standing cough and with 
chronic bronchitis, that it may often be found to follow these affections, and 
that it occurs in persona who are engaged in certain occupations which require 
forcible expiratory efforts, such as glass-blowing, and in those who are engaged 
constantly in pnblic speaking and singing, or lifting heavy weights. 

That all these conditions ai'e capable of producing byper-distensiou there is 
no doubt; the only question is as to the evidence that this hyper-distension can 
lead to the atrophy required. Assuming that it may, various snggestious have 
been made as to the way in which it nets. 

(1) That the pressure within the alveoli causes the walla to burst and thus 
open into each other. Against such an explanation it must be urged first, that 
the pressure within neighbouring alveoli is the same on both sides of the septa, 
and if this be so, the walls might be compressed, but could not be burst, and 
eecondly, that when ruptnre of air-vesicles actually does occur, the air finds its 
way not into neighbouring alveoli but into the interalvcolar tissue, the lesion 
produced being not true emphysema but tlie interlobular or interstitial form. 

(2) That the pressure squeezes the tissues in the walls, and thus causes 
nutritional changes in theiu which end in atrophy. The evidence of such 
nutritional change is seen according to some authorities in tlie cells and in 
others iu the blood-vessels. 

a. Tlie cells have been described as undergoing fatty or granular degenera- 
tion (Rainey). This is now known to be not a constant or essentiiU change, and 
the view now generally held is tliat the cells remaiu passive throughout, and 
that their degeneration is the result and not the cause. 

/'. The circulation through the small vessels and capillaries in the walls of 
the septa and infundibula is, it is suggested, interfered with by the compression 
or stretching. This theory, however, entirely lacks evidence. 

As against the expiratory theory it may be fairly urged that if true emphy- 
sema were due to the increased expiratory pressure, it ought to be much more 
common tbau it is, and that account ought to bo taken of those more frequent 
cases in which, the causes of hypcr-distension being present, tnio emphysema 
does not follow ; that true emphyacma is known to occur, and that in early 
life, when none of the causes of hypcr-distension can be shown to have existed ; 
that the same person under the same conditions of life may develop true emphy- 
semfl under special circumstances, aa, tor instance, after a severe illness, such as 
pneumonia or typhoid ; lastly, that though bronchitis and true emphysema 
are very often associated, the bronchitis is in some cases known, and in otliers 
may be presumed, to be th.e result rather than the caoae. 

In the face of such objections it seems impossible to avoid coining to 
conclusion that the mechanical tlieory is inadequate to explain the origin of I 
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emplysema, for ihe iuspimtory theory does not apply at all, aud tbat whatcTcr 
influence increasBd expiratory pressure may have in aidiug the development of 
true empliyBetiia, it ia not sufficient of itself ; in other woi'ds, that a perfectly 
healthy lung cannot be made emphysematouB iu the true sense of the term by 
simple increase in expiratory presanre. 

The nutritive theory- — This conclusion involves the acceptance of the nutri- 
tive theory, which maintains that the initial and essential cliange consists in a 
nutritive (haturbance of the hmg tissue, by which, in the first place, the elasticity 
is impaired, and in the second, wasting occurs. Endeavours have been made to 
find anatomical evidence of this change in the lung, but so far without success. 
The fatty and granular degeneration of the cells is, as stated, not constant. 
Eppinger has described changes in the elastic fibres, which end in their rupture, 
but this again is not constant. 

It has been suggested that the atrophy is duo to some interference in the 
circulation, as the result, For instance, of atheroma or thrombosis of the vessels, 
but there is no proof of this, and where such changes are known to have occurred, 
emphysema has not been produced. 

In the absence of direct proof, the nutritive theory receives its strongest 
8up])ort from general considerations. All the arguments which go to show the 
inadequacy of the mechanical, support the nutiilivo theory. Beyond these it is 
known that emphysema may occur without any of the conditions leading to 
increased expiratory pressure, that many of the cases date back to early life, and 
that it is commoner in children than used to be thought. In this respect it is 
interesting to remember that Virchow ' finds in the defective pigmentation of 
eiDphjBematoiia lungs an arguraeot in favour of referring the origin of the 
disease to early life. 

Tbe pigmeot of the Iuuk. lie points oat, is cliiufly caibon, wbicL once depouted in lb<s lung ia 
never entirely removed. The sMeuue of pigment m emiihyBeniatoitii Innga would imply, tben, 

that the affected jmrts Imd uover fully inapiwd diiriuK adult life ; i '' i . ..i. .. ..i. 

ill respect of pigment the lungs of children, atid that the conditiixi 
childhood. 

If the initial change may be congenital, or, at any rate, acquired early, it may 
also bo aci^uired late in life, as in those interesting imd important cases where 
emphysema has developed after an acute illness, such as pneumonia and typhoid 



.e hud to give up on account of ahortaesa of lireath. 



a healthy man until an attack of 
a hifl occupation, which, after a fow months, 
" J then found to have well -inarfced 



Other writers, on account of the prevalence of emphysema in middle and lat« 
life, bring it into line with other diseases of a degenerative type, such as granular 
kidney and atheroma. Virchow ^ also draws attention to the analogy between 
the atrophy of emphysema and the fenestration of the omentum aud other 
tissues, the causes of which are equally unknown. Thus the omentum may 
be converted into au open meshwork, and similar fenestration is seen in the falx 
cerebri and cerebelli, in the fringes of the cardiac valves, and also in the synovial 



It is clear then that a nutritive change in the lung must be assumed as a 
f and essential change in emphysema. Given this, expiratory pressure 
J.r/. Hin. Wodi., Hiiy 1S88. * Loe, dl. 
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would lielp iiy magnifying ita effects and detenuiniug its peculiar distribu- 
tion, those parts of the lungs dilating least, e.g., the lower parts, which are 
subject to the greatest estemal compression by the muscles of expiration, and 
those dilating most which receive the least external support, viz., the upper parts, 
the roots, and the anterior margins. 

Two lliBOries reiuain, bat they dewrvs no luwre tlmii jmHsing menlion, vi2,, tbosc of Lan^ 
BDil Frennd. I^uge reftirrsd emphyBema to a ueuro-maBoutar iisralyBis of the small bronclii, 
but if this could expluin tUu dilatation it would not account for the atrophy. Freund attributed 
eraphyaenia to a pnniary clmiiBe in the libg, which grew in length an well as thioknesa, and thus 
caused the eipauaion of the tliorai. Why this theory is mentioned in evety book it ia hard to 
understuid, for at the most it would account fur the change in shape only, and thb is neither 
constant nor essential. 

Etiology.— The actual frequency of emphysema is difficult to determine. 
Most of the statistics are unreliable, for no distinction is drawn between the 
various forma. 

Lebert states that emphjsema fonas about 5 per cent, of all diseases, and aa much as 12 per 
cent, of all alfections of the lungs, wliils it is the cause of 2 or 3 pec cent, of the total mortality 
from all cauaea. Virchow records that out of 189,458 pationta admitted into the Chariti at 
Berlin in the course of ten yeara, the [■erceiitage of einpliyBenia was much smaller, viz., 0'3, 
aud of the fatal csms D'S oi 0'7. This, too, is aboat the percentage of ten yean at St. 
Bartholomew's Uoeuital, but of course allowance must be made for the tact that only the mora 
severe caaea are admrtted into hospital. 

Sex. — Eoughly speaking, emphysema is from two to three times more 
frequent in men than in women. 

3-i to 1 (Hertz). 3 to 2 and 2 to 1 (Lebert). 

This might be a natural sexual differeuce, but it is commonly referred to the 
difference in occupation and life of the two sexes, for given an equal liability to 
the initial change in the two sexes, the greater exposure of men to the exciting 
causes would be auEBcient to explain the greater prevalence of emphysema in 

Age. — Emphjsema is especially a disease of middle life, or rather it becomea 
a marked disease at that period. 

Lebert gives the following percentages :— 



In other words SS ]>er cent, of the cases occur between 30 and SO years of tge, IS per cent, before 
80, and lj'7 after (10. The last percentage is perhaps batanotber way of sayirigthat emphy- 
sema is usually fatal before SO. 

Before the age of 20 ite frequency is represented by Lebert as only 1 per 
cent. Emphysema certainly occurs in the young, and of recent years the 
belief has gained grouud that it is commoner in children than used to bo 
supposed, and that the condition exists long before it makes itself evident by 
marked symptoms. 

Bartbez and Rilliet have watched it develoii in children without astlrniB ot bronchitis, and 
ley believe tliat it is often present In those children in whom disproportionate dyspnira is pro- 
duced by trivial causes, and they are inclined to refer the emphysema of the adult very fre- 



they believe tliat it is often present In those children in whom disproportionate dyspno 
duced by trivial causes, and they are inclined to refer the emphysema of the adult 
fluently to changes in the lungs wiiioh have developed in childhood. 

Virchow, as already stated, owing to the absence of pigment, is inclined, on 
pathological grounds, to refer its development to early lite. 

Closely connected with this subject is the question of inheritance, which may 
be traced in a certain percentage of cases ; according to I.ebert, in as many as 
12 per cent. {13 out of 108 cases). 



SISEASBS OF THE ORGANS OF RESPIRATION. 

Euiplij'8ema certainly rana sometimes in families. 



Ureenhow nssociated the iiiLeritaiice of this aifectiou with gout. \Vhat is 
transmitted is probably not the actual disease liut the predisposition, so that the 
affection is easily excited by commou causes. 

Climate, ocmpation, and position in life are ot importance only so far as they 
predispose to bronchitis and catarrh, which, given the initial change m the lungH, 
are such powerful exciting causes, 

Excemve tpeaking and ringing are often assigned aa causes. There is, how- 
ever, in my opinion no evidence to show that singing or speaking can produce 
uny lesion in a healthy lung, but it is obvious that persons who have to sing or 
speak much will he the first to feel and to complain of the shortness of breathing 
which emphysema causes, and will therefore come earlier than others imder 
medical observation. The same ia true of those who have to ptay wind instru- 
nients, who live by glass blowing, or such occupations as involve great expiratory 
efforts. No doubt emphysemii is met with in such cases, but account must bo 
taken of the much greater uumlier of those engaged in the same oucupations in 
whom emphyaenirt does not develop. 1 do not thiuk it proved that any ordinary 
or extraoixhnary expiratory effort can produce emphysema in a healthy lung, but 
given the initial change, these and all other similar causes may determine or 
hasten its development. 

Physical signs and symptoms, — Emphysema is recognised during life 
by the following signs; — 

1. By the bilateral symmetrical iuci-ease in size of the lungs; shown by the 

liver standing at a lower level, by the dimimitioii or absence of the 
cardiac diilueas, and frequently by a characteristic change in the shape 
of the thorax. 

2. Bj the defective I'espiratory movements, notably of expiration, and the 

alteration in the breathing sounds in consequence. 

3. By the evidence of defective aeration of the blood made manifest by 

dyspnma and cyanosis. 

To these are frequently added, as an aooidental but not necessary part of the 
disease, the signs of bronchitis. 

The initial and essential change in emphysema is, as stated, the loss of 
elasticity and wasting of the lung, and this, long before it makes itself evident by 
physical signs, produces difficulty in Irreathing, at first experienced only on 
exertion, but as the disease pn^resaes at rest also, and becoming in the end ex- 
treme. The diminution iu the respiratory surface of the lung, with the consequent 
disappearance of blood vessels, leads to defective aSration of the blood, which 
shows itself iu cyaitosit. The obstruction to the circulation through the lungs 
causes the right side of the heart to hypertrophy, and subsequently to dilate. 
Partly as the result of its increase in size, and partly because, following the 
diaphragm, the heart stands lower in the thorax than normal, its movementa 
become visible iu the epigastrium aud cause epigastric pulsation. In time the 
right side of the heart fails, and signs of venous congestion appear. The cyanosis 
deepens, the veins of the neck arc distended and ;>ulsate, the liver enlarges, 
ccdema appears in the feet and slowly spreads upwards, ascites develops, and bo 
the fluid rises in the body until it collects even in the pleura and pericardium. 
As these signs of cardiac failure develop the chest symptoujs increase, and 
the cyanosis becomes extreme until the patient dies of suffocation and 
exhaust'inn. 



id. 
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The symptoms thus fall into three groups, wlikh are sometimes spokeu of 
as the thi-ee stages of the disease, 

1. Those of respiratory difficulty. 

2. Those of circulation obstruction, resulting in hypertrophy of the right 

side of the heart. 

3. Those of defective compeusation and heart failure. 

The most striking feature in emphysema, eapeeinlly in the later stages, is 
the amount of cyanosis which develops, and which is hardJy met with to the same 
degree in any other chronic aft'eotion, unless it be in some forms of congenital 
tQorbiis cordi.s. 

Physical Signs.— In a 

careworn. Buffering look, a blop 
and beneath the conjunctiva, 
thick lips and nostrils uud 
prominent glaaay eyes. Thv 
back is round, the ^houldl■r^ 
liigh, aud the ueek short ami 
thick. The chest is heM 
stiffly and the head thrown 
rather forward. 

The general nutrition is 
for some time well preserved, 
and the patient may even be 
fat. In the later stages the 
nutrition sutFers and the 
patient becomes tliin and 
emaciated, and there is then 
a marked contrast between 
the thick neck and rounded 
chest and the wasted legs au<i 
lower parts of the body. 

According to Lebert, in not 
more than 80 yer cent, ia u-natin^ 
A prominent foature of emjiliyEiema, 
and then only at the last. 

Examination of the 
Chest. — Inspection. — The 
chest is generally expanded, 
and occupies an almost fixed 
position of deep inspiration, 
the shoulders are round, the 
atemum prominent, especially 
in the upper part, the rite 
straightened and the inter- 
costal spaces widened, the 
upper part of the ahdumeu 
constricted and pinched in, so 
as to give the appearance of a 

A girdle of dilated 




Photogro|ih of u jatient witli well-niiirkwl emiihjBema. 
sliowing tlic high shoulden, round«d chest, and 
promiiitnt Bti^rDUm. Thp thorax gave an almost cir- 
cular tracing, and the form of the cheat wna tjliically 
liarrel-ahaiieil. 



often Been following the curve of the costal arch, but about an inch or so above 
it It corresponds with the insertion of the diaphragm and abdominal muscta 
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inid ia due to their repented contmctiuii in coughing or Btraiiiing. Accordingly, 
though common in eniphyacma, it is nut peculiar to it, hut may he found In nioet 
persons who have heen subject to chronic cougli, and even in liealtliy and very 
mnsoular men who have to lift heavy weights continually. 

The dilatation of the thorax is chiefly in the upper parts, and especially in the 
autero- posterior diameter, which may be equitl or nearly equal to the transverse, 
aiid thus yield an almost circuliir cyrto- 
nietfr tracing. 

The shape of the ehed. — Tlie roundness 
of the thorax and the waist-like eonstric- 
tion below give to the chest the form of a 
barrel, so that the barrel-shaped chest has 
come to Ije regarded as characteristic of 
emphysema, and so it is when present^ but 
it is often absent. 

According t(i Luliert, in nut more Uian &S per 
cent. 19 the change nf a\u.pe marked, sad in 30 [ler 
cent, thure is no obrious change aX all. 

Even when the chest is distinctly 
barrel-shaped it rarely yields, in the adult, 
a circular tracing, the difference between 
the transverse and atemo- vertebral dia- 
meters being still well marked. 

~'i* movtmentu of tlie ckeft on respjra- 
inove en magee and hardly to expand 
at all. It 19 expiration tlmt is chiefly impaired owing to the ]ob8 of elaatioity in 
ihe lung. To make up for thia the expiratory muscles come into play, especially 
those which act upon tlie lower ribs. By the overaction of the ahdoniinal muaoles, 
and especially of the upper part of the transversalis abdominis which pasues from 
one side of the costal arch to the other, there is caused the waist-like constriction 
described. These defective movementa of expiration greatly diminish the 
amount of the air which passes in and out of the chest on each respiration. 
The inspiratory muscles attempt to remedy this by iiicrciised action, and thus the 
cheat takes the position of deep or even deepest inspiration. To this excessive 
action of the inspiratory muscles, combined with the enfeeblement of their 
chief opponent, viz., the elastic retraction of the lung, the characteristic shape of 
the emphysematous thorax ia to be referred. The overaction ia attended with 
hypertrophy of the muscles concerned, especially of those at the root of the neck, 
viz., the acaleui, stemo-mastoid and the trapezii, and to this ia due the fulneaa 
and tfaicknesB of the neck, while the trapezii and other muscles acting on the 
scapulK produce the elevation and rounding of the shoulders. 

The inspiratory muscles, however, do what they will, are unable to compen- 
K.ite completely for the deficiency of the expii'atory movements, and the result ia a 
great diminution in the tidal air even to the extent of from 20 to 60 per cent. 
(Wintrich). The reduction in the vital capacity ia even gi-eater still, from tie 
normal average of 230 inches (3500 emu) to 130 or even 66 inches (2000 or 
1000 cm.). The great loss of expiratory power may bo demonstrated by the 
pneumometer, the expiratory pressure being diminished luitil it ia either the 
same as, or only slightly in excess of, the inspiratory pressure, whereas in 
health it is about half as great again. 



Fig. 50. 
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The rate of reapimtioii is usually not iiicroaaed at all or not much ; it may 
even be reduced owing to the proloDgatiou of eipiratioii, but the type ia changed, 
fur the breathing is short and jerky, consisting of u short, auddeu, laboured 
inspiration followed by an equally sudilen collapse or recoil of the chest on the 
oommeuceraent of expiration, ending in wiiat aeeiuB to be a pause, during which 
the eipiratiou slowly completes itself. 

These chsngra ore well shown an atetliogra[ihic trioings. In heftlth inspiration is aomewhat 
shorter than eipiratian, tha curve is aiQooth and regular, save that the ascendinc limb corre- 
Hpondine with uupiratioii is steeper than the di»ceudttig limb, which correBponda with eipiiation. 
lu em[ih;»ema, on the other huud, thr iiiKpimtorf iimb is shorter, and so steep m to be 
nearly vertical, as is also the first part of the expiraloiy limb, and the duration of these two 
[arts tngethpr is hardly as long u that of healthy inspiration alone. The remaining part of the 
expiratijry limb is irrejfiilar, oscillatory and lengthened. 




L 



The loss of elasticity in the lung affects the movements of the diaphragm as 
much as it does those of the ribs, for on expiration the diaphr&gm is not properly 
arched, and therefore contracts at a great disadvantage. Its defective action b 
probably after a time attended with an actual loss of contractile power, which may 
perhaps in the end amount almost to actual paralysis. At any rate the diaphragm 
is sometimes found completely relaxed ; it may even become, it is said, convex to- 
wards the abdomen, and as the muscle is assumed to be still active, its contraction 
then would make it a muscle of expiration, and produce what has been called the 
"typus inversus" of respiration. The inspiratory recession of the epigastrium 
which has been described in emphysema has been referred to this cause, but 1 
should be more inclined to regard it as the result of paresis or paralysis of the 
diaphragm than to its inverted action. 

14 
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The loss of closticitj and resistance in the lung showa itaelf aleo in the 
bulging of the supra- clavicular fosss, and even sometimes of the intercostal spacea 
on expiration and their recession ou inspiration. 

Palpation yields but little additional information. The vocal vibrations 
may be diminished somewhat, but are often unchanged. The apex of the heart 
is generally not to be felt, but pulaiitian in the ejiigastriiim and in the veins of 
the neck may in the later stages be felt as well as seen. 

Percussion. — The most important evidence of emphysema is obtained by 
percussion, for by it the increase in the size of the lungs is ascertaiued, and that, 
too, when the characteristic change in the shape of the thorax is not present. The 
two cardinal signs are the absence of the cardiac dulness, and the displacement 
of the liver ; to these may be added the general hyper-resonance of the whole 
thorax, and also, though to a less degree, of the supra- clavicuhir spaces. 

The cardiac dulness is generally completely absent, but on deep percussion 
over the prsecordium a difference may be sometimes detected, the note being less 
resonant than elsewhere, though not dull. 

The diaphi'agra stands low, and so, of course, do the abdominal viscera in 
relation with it, viz., the liver on the right side and the stomach and spleen on 
the left. The position of the etomaob and 
spleen in emphysema cannot usually be 
made out by percussion, on account of the 
liyper-resonanoe of the chest. 

The upper border of the liver is found 
in the nipple line at the 7th rib, or in 
the 7th space, but rarely lower than this 
even in the most extreme caaeH, This 
is a point which serves to distingnieh 
emphysema from pneumothorax of the 
right side, a lesion which the hyper- 
resonance might suggest, for in pueumo- 
thorai: the resonance extends as far as 
the costal arch. 

Awrultation. — Owing to the feeble 
current of air in and out of the lung, 
the respiratory murmur is greatly dimln- 
iahed. Espiration ia usually inaudible. 
At any rate it cannot be heard unless 
bronchitis is present. When audible it 
is prolonged, and may be even three or 
four times longer than inspiration. 

A peculiar crepit«tiou of a crackling 
or crumpling character, as of stilT parch- 
ment, is sometimes present, chiefly with 
inspiration, and especially at the apex, 
about the nature of which there is mnch difference of opinion. It has been 
referred to irregular expansion of the limg, to the rubbing of the air-bl adders 
against the costal pleura, or to actual pleurisy. It is certainly often heard when 
there is no pleurisy, and the first explanation seems the most probable. The 
" rfiles crepitants k grosses bullBB " of Laennec, is, I believe, due to secretion in 
the tubes. 

Bronchitis when present, as it so often is, yields the usual physical signs in 
addition, viz., rhonchns, sibilus and crepitation. It, of course, greatly intensifies 




Diagram (iliowiog the percussion bound- 
aries in a HUM of emphysema. The 
upper border of the liver stands at 
the level of the sixth lib on the right 
nipple-line — the cardiac dulneea in 
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Symptoms. — The symptoms fall conveniently into two groups, the 
respiratory a.ud the circulatory. 

1. Respiratory. — Q! these ahortnesa of breath is the earliest as well as the 
most constant. At first experienced only on exertion, it gradually increases 
throughout the disease, until at the last it becomes extreme. It varies greatly at 
different times, chiefly in relation with bronchitis, fur a small amount of catarrh 
produces an entirely disproportionate amount of dyepncea in emphysematous 
patients. This is especially the case in children, and may be the first indication 
of the existence of the disease. 

The dyspntea, though due in part to the diminished expiratory power which 
results from the loss of elasticity in the lung, is not due to this alone, but in great 
part also to the decreased aerating surface in the lung, consequent on the 
atrophy of the vesicular walls and the destruction of the capillaries contained in 
them. 

The shortness uf breath makes the voice weak and the speech short and jerky, 
for the breath cannot be held more than a few seconds at a time. 

The dyspnoea is sometimes paroxyBD:ial, and is then often called asthma. 
True asthma may, of course, be associated with emphysema, but in most cases 
the paroxysmal dyspntea is produced by an attack of bronchitis, and by the 
accumulation of the secretion in the tubes. 

The defective aeration of the blood shows itself in cyanosis, which is more 
marked in emphysema than in any other chronic affection except congenital 
disease of the heart. In the latter disease it is due to the actual mixing of the 
arterial and venous blood, either in the heart or in the great vessels near it. In 
emphysema also there is similar mixing of the two blood streams through the 
communications which exist between the pulmonary and bronchial vessels. 

The cyanosis is at tirst most marked in the usual places, viz., the tips of the 
ears and nose, in the lips and beneath the Rnger nails. It may even be observed 
in the tongue. The small veins in the cheeks and on the neck and chest are 
dilated, varicose, and plainly visible. In the later stages the patieot presents 
a deep purple colour, which though present over the whole body is deepest over 
the face, neck, and upper part of the trunk. 

Like the dyspncea the cyanosis depends not upon the condition of the lungs 
only, but also upon the heart, and is most marked in the later stages of the dis- 
ease when the heart is failing. 

As the resxdt of venous obstruction hiemorrbages may occur, especially after 
violent coughing, in the skin or conjunctiva, or from the nose or bronchi. 
Hcemoptysis is no necessary part of emphysema, and when it happens is generally 
due to bronchitis. It rarely amounts to more than streaks in the sputum, unless 
infarct or embolism has occurred in the lung. 

ie of fat&l hsmoptjaia iii emphjBema, for which no oClier cause 

Cough may be absent for some time, but in the end it is sure to develop. It 
varies with the bronchitis which causes it, and is, as is usual in that affection, 
worst at night and in the early morning. 

The sputum in like manner depends upon the bronchitis, and is no part of 
emphysema. It has the ordinary broachitic characters, and may now and then 
be blood-streaked. Owing to the defective expiratory power, the secretion in the 
tubes is difficult to get rid of, and the cough it excites is often paroxysmal and 
prolonged, and consists of a aeries of short expiratory jerks. 



Pain is ofteu complained of, especially over the lower part of the chest and 
along the attacbments of the diaphragm and abilominal muscle. It is generally 
the result of the muscular straiua produced by the coughing. 

2. Circulator!/. — Emphyaema throws a heavy tai upon the right side of the 
heart, ioasmtich as the blood lias to be driven through a greatly dimioiahed 
number of small vessels in which the resistance is iuoreased by the defective 
oxygenation of the blood. The circulation is still further impeded by the 
frequent paroxysms of coiigbiug, and especially by the defective movements of 
the thoras, inspiration doing less than it should to suck the blood into the cheat. 
and expiration less to drive it out. The right heart endeavours to compensate 
for these difficulties by hypertrophy, but rarely succeeds, at any rate for long, for 
the obstruction usually outstrips the compensation. In the end the general 
nutrition of the whole heart suft'ers, because the heart is supplied, like the rest of 
the body, with imperfectly oxygenated blood, and because the venous congestion, 
when it has once set in, affects the circulation through the coronary vessels 
and so leads to weakness of the whole heart, of the left side na well as of the 
right. 

The dilatation affects the right side first and most, but in the end the left 
suffers also for the reasons just given, and the dilatation becomes general. 
The physical signs of dilatation are, however, frequently masked by the 
emphysema, for the apex beat may not be felt at all nor any increase of the 
cardiac area be made out by percussion, so that the heart is often found 
enormously distended after death though percussion failed to give proof of it 
during life. 

The two most important signs of dilatation of the right side of the heart are 
epigastric pulsation and distension with pulsation of the veins of the neck. 
Epigastric pulsation is common in emphysenta, even without much dilatation, 
owing to the diaphragm and the heart therewith standing lower in the thorax than 
normal, but it is not of itself conclusive, for it may Iw usually seen when the 
heart is beating violently, even in healthy persons, as after nuining or strong 
exertion. 

The heart sounds are weak, especially at the apex, owing to their being con- 
ducted badly through the emphysematous lung. The pubnouary sounds are 
both accentuated, especially the second, which is often reduplicated. Systolic 
murmurs may be heard both at the apex and on the right side. They are 
conunonly referred to regiurgitation through the mitral and tricuspid valves 
respectively, but they are rarely propagated in the direction they should he if 
they were produced by incompetence of these valves ; for instance, at the apex 
blowing murmurs are not uncommon when the heart is dilated, but they ore 
rarely heard outside tJie apex, in tlie axilla or behind, and I therefore hesitate to 
refer them to regurgitation. Still regurgitation may certainly occur, though in 
my experience but rarely, both at the tricuspid and at the mitral orifices, but 
then the murmurs are propagated in the usual directions. 

Ont of a very eonaiderable number of caara of dilatation of tlis heart which I have examined 
drGiiitely for the purpwe, I have oiil^ a very few tuiica heaid a murmur which I felt sure was 
tricuBpid, atid iu uue case the diagiioain was verified on poH-Tiuirlim exanunstiou by Gndiug au 
orgsniD leaion there. I have hmu also two caso of apex raumiurs which wer*, like the ordiuary 
organic mitral nmrmura, proiugated into the axilla and heard behind. In one, a man, the 
diagnogio was made on thin nccount of mitral disease with sacondaiy bronchitis. The bronchitis 
cleared up, the murmur disappeared, and the jAtieDt recovered. Twice later the same symptoms 
recurred, and the third time the patient died. On making the ;w*i-nur<«in examination no Won 
waa found in the heart except great dilatation. The second caseoccun'ed in a girl aged 12. The 
spex-nmrniiir, trannmitted into the axilla and behind like that of mitral disease, disappeared as 
the bronchitis gut well, and when convAlesceuce wa« established tlie heart seemed to he perfectly 
normal. 



Sec. 30.] EMPHYSEMA. 213 

It seems thus impossible to avoid the conclus 
associated with dilatation are, with but few exception 
due to regurgitation. 

As soon as the heart ha« begun to fail the usual signs of venous oongeatioii 
appear. Tbe veins of the head and neck become greatly distended, the cyanosis 
deepeus, pulsation in the epigastrium and cervical Tetus ia more marked, and the 
liver becomes large and painful. As the stomach and intestines are also congested, 
their functions are alTected, the digestion fails, and piles often develop and bleed. 
Soon dropsy sets in, tirst in the feet, then in the loins, and later in the abdomen 
ftud other serous cavities, the lungs grow more and more congested, the dyspnoea 
and cyanosis more extreme, and at last the patient dies of slow suflbcation. As 
carbonic acid accumulates in the blood the patients become restless, then drowsy 
and wandering, and towards the end may suffer with twitcliings or even fits, but 
more often they become unconscious or almost comatose, in which condition they 
die. In all this there is nothing peculiar to emphysema or different from what 
is met with in other cases of right-heart failure, as for example in the course of 
mitral disease, except so far m it is aggravated by the emphysema and bronchitis 
which have caused it. 

Relation of emphysema to other diseases.— The list often given of 
diseases with which emphysema may be associated owes its length to the fact 
that the distinction is not clearly made between true emphysema and the other 
forms. When this is done the list reduces itself to a single aSection, viz., 
bronchitis, which sooner or later is sure to develop, and the reason is to be 
sought in the congestion caused by the venous obstruction and by the 
anastomotic circulation set up. Given the primary condition of the lung, which 
predisposes to emphysema, bronchitis may become the detetmiuing cause of its 
development by the coughing to which it leads. Under all circumstances bron- 
chitis aggravates the symptoms, and, when the secretion accumulates in the tubes, 
may cause those paroxysmal attacks of dyepncea which are incorrectly described 
as asthma. 

True spasmodic asthma occurs, of course, often in association with true 
emphysema, and in long-standing cases leads to it ; but when asthma is spoken 
of as causing emphysema it is often the transient hyper-distension of the lung 
which accompanies the attack that is referred to rather than true emphysema. 

A natural antagonism has been supposed to exist between emphysema and 
certain diseases, notably phthisis, croupous pneumonia, and morbus cordis. In 
all these conditions transient emphysema is common, but true emphysema is 
certainly rare. 

PhthUii. — An emphysematous lung may become the seat of tuberculosis, 
cither acute or chronic. Speaking generally, it is true that phthisis and 
emphysema are not commonly associated ; but in estimating the real value of 
this fact allowance must be mode for the di&'erent ages at which tbe two diseases 
are prone to develop, phthisis being especially an allection of early adult life 
and emphysema of middle age. It has been also stated that tbe development 
of emphysema may check the progress of tubercle. The tact is that when 
tubercle becomes stationary, fibroid contraction occurs, and the remaining parts 
of the lung undei^o vicarious distension, but this distension takes place because 
the phthisis has become stationary — the phthisis does not become stationary 
because the distension has occurred. In any ease it is vicarious emphysema 
and not the true emphysema which is found. 

Croupous pneumonia at one time was said not to occur in emphysema' 
lungs, but it certainly does, and Lebert's figures show that it is the actual 
of death in 5 per cent, of tbe fatal cases. The two affections are, howev 
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n that they would now and then in the ordinary course ot events be acci- 
dentally asaociated, but there is no means of judging whether this occurs more 
or less frequently than it naturally should. 

I tliiuk it may truly be said that emphysema does not Jucrease the liability 
to croupous pneumonia, and that it cannot be proved to diminish it. 

Morbus rordU. — The same is true of morbus cordis, viz., that it does uot 
in any way aETect the liability to emphysema, but the question may be fairly 
raised whether emphysema can be the cause of morbus cordis, lu oue sense, 
of course, it can and often is, for emphysema naturally ends in cardiac failure, 
and this may end in valvular incompetence, though not with the frequency that 
is often stated. If it be true that euiphysenia tends to cause atheroma of the 
vessels, the valves may become involved also, but except in this remote and 
indirect way eniphysema does not appear to lead to organic disease of the 

Dia^OSis. — The combination of the three cardiuol signs — dyspnea, 
bilateral increase in size of the lungs, and cyanosis — is enllicient to distinguish 
emphysema from all other diseases. 

Of these the increase in size of the Iimgs is the most constant and reliable. 
The slighter degrees of dyspncea and cyanosis may have many other causes, but 
in the later stages the dyspucea is fairly characteristic, and the cyanosis is too 
deep to be confused with any other affection except that due to congenital 
morbus cordis. 

The only other condition in which bilateral increase in size of the lungs is 
met with is in athletes, especially during training ; but the free respiratory move- 
ments and the increase rather than diminution in functional power prove this 
condition to be a hypertrophy and not an atrophy. 

Dyspnoea, and cyanosis too, might be associated with temporary distension 
of the lung, as, for instance, in asthma or acute bronchitis, but tiie course of the 
case would make its nature clear. 

True emphj-sema affecting one lung only is unknown. If it were not so the 
Itypci*- resonance and distension of the side might suggest pneumothorax ; but 
then the diagnosis would lie given by the extension of the resonance to the 
costal arch and the displacement of the heart to the opposite side. 

Forms of Emphysema. — Four kinds of emphj-sema are sometimes 
described. They would be better called four clinical stages of the disease. 

1. Emphysema without complications and with little dyspncea or distrettti, 

I.e., early or sUght emphysema. 

2. Emphysema with transient attacks of severe dyspucea and cyanosis, i.e., 

in most cases emphysema complicated with intercurrent bronchitis. 

3. Emphysema with constant dyspnwa and cyanosis, i.e., adTonced 

emphysema. 

4. Emphysema with cardiac failure. 

Prognosis. — True emphysema is an incurable disease, for no treatment can 
bring back the lung tissue which has atrophied. The disease may probably 
become stationary, and that too for long periods of time, liut, as a rule, it steadily 
progresses, and though the rapidity with which the different stages follow one 
another varies much in different cases, still on the whole the affection is of long 
duration. 

The prognosis tlierefore as regards complete cure is hopeless, and, as regards 
duration of life, varies, but as a rule the life is shortened hy many years, for 
patients with empjiysema rarely live to old age. The apparent prevalence of 
emphvsemfl between the ages ot 30 to 50 shown by statistics, chiefly drawn from 
itice, is explained by the fact that the symptoms become marked in 
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middle life, and its less frequGucy after 60 by Che fact that in most coses deatli 
occurs before that age. 

The prognosis in respect of danger to life at any given time turns upon the 
stage of the disease, the amount of bronchitis and cyanosis present, the age, 
strength, and general nutrition of the patient, and especially upon the condition 
of the right aide of the heart. There is no danger in the slighter degrees of 
emphysema, and the prognosis becomes that of the catarrh upon which the 
aggravation of aymptonis depends. But where the otroumstances are such that 
the recurring catarrhs cannot be properly treated or taken care of, the disease 
will become rapidly aggravated, and in this regard the position and habits of 
life become of prognoetic importance. The older, feebler, and weaker the patient, 
the greater the amount of bronchitis and cyanosis, and above all things the 
more marked the cardiac embarrassment, the greater the risk at the time. Still, 
threatening as a case may seem, relief is often obtained by appropriate treftt- 
ment, the alarming symptoms subside, and the patient rotnnis to his condition 
prior to the csacerbation. 

Of course in emphysema, as in other diseases, the occurrence of acute com- 
plications, for example pneumonia, or the existence of other general or local 
diseases, such as chronic pleurisy, chronic kidney mischief, cirrhosis, etc., greatly 
aggravate the danger. 

Death is rarely sudden or without warning, and theo is not due to the 
emphysema alone but to some complication. In moat cases death is gradual, 
either as the result of bronchitis or of the failure of the right heart. 

Accotdtng to Lebert'sBtatisticB one-third of the htal civms die with cardiac dropsy, and of 
tha rat the majoritj die of iiulmauarj congestion und alow siilToc&tian trith the signs of scute 
or chronic bronuliiti^ 

Treatment. — Prophylaetk. — The primary and essential change in emphy- 
sema is the wasting of the lung, but the causes of this are not knoivn and 
cannot therefore be counteracted, nor can the aft'ection be recognised with cer- 
tainty until it is far advanced. 

Certain diseases and certain occupations, though not of themselves alone 
adequate to produce the disease, aggravate it when present, and must therefore 
be guarded against. For this reason euiphj-sematous pereona must be advised to 
give up all occupations which throw any unusual strain upon the lungs, such as 
those which involve violent muscular efforts, the playing of wind instruments, 
glass-blowing, etc. It will be wise also to forbid violent muscular efforts and 
oocupaCfona such as those described to all, oveji previously healthy patients, while 
recovering from acute pulmonary affections, as, for instance, from pneumonia or 
acute bronchitis, at any rate until convalescence ia fully eatabUshed, for 
instances are recorded in which true emphysema has developed rapidly under 
these circumstances. 

It is against bronchitis tliat precautions are especially necessary, for thia not 
only intensifies the symptoms but aggravates the disease. For thia reason those 
suSering from emphysema muat be greatly on their guard against catarrh ; they 
must avoid all causes likely to excite it, and take the greatest care when it arises 
oven in its slightest forms. They sho\iId be warmly clad, avoid all chills, and 
stay within doors in bad weather. 

With this object, residence during the winter months either in the warmer 
winter resorts of England or in a good climate abroad is highly desirabk. 

The general he^th should be maintained at the highest level possible by 
i of well-regulated diet, exercise, aud tonics, and this becomes of especis' 



means of well-regulated diet, exercise, aud tomes, and tins becomes of especmi 
importance in the more advanced casea, when the disease is beginning to t> ^H 

upon the heart. ^H 
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In other respects the treatment of emphysema ia symptomatic. The two 
prominent symptomB are dyspnoea and cyanosis, and these depend firat upon the 
defective movements of the chest, and secoiidly upon the defeetive aeration of the 
blood. 

The defective movements are chiefly espiratory, and they might he aided 
either by external compression of the thorax or by diminishing the resistance 
againtit which they have to act. 

Many patient^ during the exacerbations of dyspnosa which they snffer from, 
find relief by compressing with their hands the sides of the chest aa they 
expire, and for this an elastic band souie inches wide embracing the lower ril^ 
may be snbstitnted. For the upper parts of the thorax, which are those moat 
aHected in emphysema, a more elaborate apparatus has been constructed, but il is 
cumbersome and inconvenient, It consists of a double truss fixed on the spine 
behind, with the pads on the second spaces in front (Ferin),' Steinkoffs' 
apparatus is more elaborate still. 

The only means of diminishing the resistance to expiration is by causing the 
patient to breathe into rarefied air, and for this purpose Waldenburg'a appar&tuB 
is most used. 



<D with the it 

can be niade as deidred, Anotlier ft]'li»ratus is like nn accordion, which is eipau3«l or com- 
presacd by the jiatient liiinsDlf. 

It is recommended that the rarefaction should not exceed ^^ inch of an atmos- 
phere, and that the first administration should not exceed ten minutes in dura- 
tion, but ftfterwurds extend to haH-an-lioiir two or three titnes n. day, if found 
beneficial. 

Expiration into rarefied air is said to give relief, not only during its applica- 
tion but for some little time afterwards. The cases of cure which have been 
recorded were obviously not instances of true emphysema. 

Wuldeiiburg also elated tbat even the inspiration of compressed air was useful, lUid he ex- 

Sained its ueemlness an tlie ground that more oxygen was iotroduced lata the lungs. Othera 
I not confirm this, and it would seem a jo-iori to be directly contra-indicattd, 
FatieDts hiLve also been [ilaced in the |ineuniatic cabinet under com|iresaed air, but this has 
been generally found to be hsnnfnl. 

On the whole the pneumatic treatnietit of emphysema ia of little, if any, use 
in severe caset<, and cumbersome and awkward to carry out in the slighter oases, 
so tbat it has fallen out of use. 

The defective aeration of the blood might be met by the inhalation of oxygen, 
and in bad cases where the cyanosis is extreme and the signs of carbonic acid 
poisoning are beginning to appear it has given great relief, indeed, more iu 
emphysema than in most other diseases of the lungs. 

Of the complications. hronehitiB is the most frequent and the most serious. It 
requires the most careful management, for it is upon it that the transient exacer- 
bations of symptoms in great part depend. For this the usual remedies are 
indicated, except that they should be of the stimulating and not of the depressing 
class. Most of the remedies vaunted for emphysema are those which act upon 
the bronchitis, or upon the asthma if that affection be present. Opiimi must 
be given under the same conditions and with the same caution as in bronchitis. 
Where the secretions are not freely expectorated an emetic may do good, but 

= Btrl. klin. IFoch., 16B0, No. 40. 



Sec. 30.J EMPHYSEMA. 217 

tartrate of antimony should be avoided on account of the depressioa which 
follows ite use. 

Cardiac failure ie the greatest danger that has to be dreaded, and it may 
■develop with very great rapidity in the course of one of those intercurrent attacks 
«f bronchitis to which emphysema patients are ao liable. In order to keep the 
heart as strong aa pwssible every attention must be paid to the general health, 
the slightest sign of flagging noted and met, and the greatest care possible taken 
-of the patient if couvalescent from any intercurrent disease. 

When cardiac failure has once set in, the right side of the heart must be re- 
lieved of strain as far as it can, by dohig all that can be done to diminish the 
pulmonary obstruction, by placing the patient at rest, confining him, if needs be, 
absolutely to bed, and by the use of cardiac stimulants and tonics. 

When the symptoms of cardiac failure become severe, and the right side of the 
heart is threatened with paralysis from over-disteusion, the question of relieving 
the over-distended cavities in some way becomes ui^ut. Dry-cupping between 
the shoulders is sometimes of advantage for the time, but more often fails, and 
nothing then is left but bleeding. The abject of bleeding under these circum- 
stances is simply to give mechanical relief to the over-distended cavities, and to 
effect this the blood must be withdrawn rapidly and in sufficient quantity. A 
large vein must be selected not too far away from the heart, and this is generally 
either the external jugular or one of the big veius of the arm. 

The veuti'icle or auricle liavo cveu Wti U|>l>ci directly u-ith a 
introdncea obviona risks of its own, and has, I believe, no advantage 
haa bem done many times successfullj. 

The quantity of blood removed must be large, from 20 to 30 ounces in au 
adult of ordinary size, but this will depend in some measure upon the extent to 
which improvement in the symptoms follows. The relief given is often 
immediate and striking, so that the patient passes in a few minutes from a 
condition of urgent danger into one of comparative safety and comfort. 

The objections to bleeding are obvious: (1) that it can at the best only give 
temporary relief; and (2) that the loss of so much blood will leave the patient 
in an aneemic and debilitated state which will in the end increase the weakness 
of the heart. This is true, but the object of bleeding in these cases is to meet a 
crisis, to give temporary relief, to save the life which is threatened. Where it is 
evident that the patient has not the blood to spare, or that the case is absolutely 
hopeless, then it would be folly to bleed ; yet I have seen very desperate cases 
saved by a timely bleeding, which could not have lived without it more than 
an hour or two. The benefit may not only be obvious to those in charge, but 
the relief given to the distress may be so appreciated by the patient as to lead 
him afterwords to beg for its repetition, as in the following case. 

A mac of 45, deeply cyanosed and iu the last staeea of emjihysema, was suddenly seized with 
severe aym|it<inis : the d;a[in<ea became iuteuBe and uie cyaiiMua grew deej>er aud deejier under 
obBervatiou. It was clear the man was dying, and h« was bl«d to the extent of 30 ounceg. His 
colour improved at once and tlie uivency of liis symjitoms nt)iidlT lanted away. A few days 
later aamiilar attack canie on, and he begged to be bled again. This time 17 ounces were taken 
with the same I'elief. Once agaiu, about ten days later, he was bled at his own request, but only 
7 ounces were removed, aud then also with great relief. The man died sama oays later, but 
there can be no doubt that he would not have aurvived the liret attack had it not been for the 
bleeding, and howimpoiiant tJie [iroloiigstion of life even for bo long aB this might be for the 
jiurpose of making a will or tranBactiilg other businesa needs not to be ])ointed out. 

Free bleeding should not in emphysema, any more than in other diseases, > 
employed as a routine treatment, but iu its place, and used with discretion, th' 
can be no doubt that it may give great relief and for the tim 
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31. SENILE EMPHYSEMA — SMALL-LUNGED 
EMPHYSEMA— SENILE ATROPHY OF THE 
LUNG— ATROPHOUS EMPHYSEMA. 

Although cavities arc found iti senile emphysema aimiLir to those of ordinary 
emphysema, and produced in the same way by the opening into each other of 
neighbouring ftlveoH, still senile cmphyaema differs essentially from ordinary 
emphysema in the size of the lungs, which is greatly reduced below the uonnal 
instead of being increased. This diminution in size takes place in all directions, 
so that the thoras ia contracted, the heart uncovered and the diaphragm raised. 

As in ordinary emphysema, the vacuolation of the lung is moat marked at the 
apex and edges, and the lung ou section is dry and bloodless. On the other 
hand, the trabeculw of the lung are frequently a good deal thickened and the 
tissue much pigmented. The bronchi are thinned and wasted, and often 
cylindrioally dilated. These are changes like those which result from chronic 
bronchitis, and may probably in some cases be referred to that aft'ection. 

The right side of the heart is not hj-pertrophied or dilated ; on the contrary, 
the whole organ is small and in the condition of brown atrophy. 

The changes in the lung are associated with contraction changes in the 
thorax, which ia shrmiken in all directions, and prosents the typical form of 
cheat in the wasted old man. The back is rounded, probably from the atrophy 
of the iutervertebrnl discs, the shoulders are thrown forward, the ribs have lost 
their curve, are flattened and aiuk downwards, so that the lower ones may almost 
reach the iliac crest. The ateniHia niaj appeur prominent, but it is the flatteuiiig 
of the ribs that makes it seem so. The 
cyrtometer tracing approaches the circular, 
as in ordinary emphysema, but for a different 
reason. In that affection both diameters 
are increased, but the antero - posterior 
most; while in senile emphysema both 
diameters are decreased, but the tmnsverse 
most. It is to the flattening of the upper 
parts that the falling of the shoulders 
forward ia due. 

The intercostal spaces are narrowed aud 
flattened, and the loaa oF elasticity in the 
lung may show itself in the upper spaces in 
front as well as in the supra-clavicular foaste 
by the bulging on expiration and the re- 
cession on inspiration. The movements of 
tlie thorax on respiration are generally 
defective, for tlie cheat moves aa a whole 
with but little expansion; still the effect 
involves both inspiration and expiration, 
and is not, ns in ordinary emphyHemo, 
chiefly expiratory. 

Percussion demonstrates the great 

diminution in the size of the lungs, for the cardiac dulness is increaaed in all 

directions and especially upwards, the a])ex remaining in the normal place, the 

lirer dulness commences at the fourth rib or space in the right nipple line on 

' side, and tlie stomach resonance rises high into the thorax. 




Fig. S3. 

DittgTikni eliDniiiK the boundaries of tlie 
iutigf in a case of senile emiilifuiuB 
(bilateral contraction of the luiign). 
The white dotted Hub sho*"- " - 
nonunl boundaries. 
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The perouBsion note ia hyper-resonaut over the whole pulmonary area, except 
Bometimea at the apes, where it maj- be impaired owing to some fibroid induration 

Auscultation yields little that is abnormal, unless it be slight prolongation of 
the expiration, or, if bronchitis be present, the usual signs of that affection. The 
vocal resonance is not much altered, but may be slightly increased, and the 
same is the case with the vocal vibrations. 

The sputum is generally copious and purulent, and that even when ausculta- 
tion yields little evidence of bronchitis. In other words, the bronchitis is often 
limited to the trachea and the larger tubes. If general bronchitis be present, 
the sputum has the ordinary bronchitio charact«ra. 

The breathing is short, but not markedly so ; there is no cyanosis unless the 
bronchitis be considerable, nor are there any signs of cardiac dilatation or of 
venous obstruction. 

Senile emphysema occurs in the wasting form of old age, i.e., the 
patients are thin and generally wasted, not fat or well-nourished. The 
general signs of the disease are indefinite, viz., those of increasing old age 
with a certain amount of bronchitis, but without any distressing dyspncea or 
cyanosis. 

The Diagnosis is for the most part easy. The age of the patient, the 
form of the chest, the alteration of the boundaries showing the decrease in the 
size of the lungs, these, together with tlie comparative absence of symptoms, are 
characteristic, and distinguish senile emphysema at once from the ordinary form, 
It ia rather from other fonns of contracted chests that the diagnosis has to be 
made, e.g., from interstitial pneumonia, chronic phthisis, and old pleurisy. 
These atfectiona, however, have different historieB, (ievelop at an earlier age, and 
are for the most part unsymmetriea!. 

Though a change peculiar to old people, senile emphysema Is not found in all 
old people, not even in the most aged. If it stand in direct relation to any 
other disease it is probably to chronic bronchitis, and may be regarded in 
many cases as a chronic fibroid induration or contraction, with some secondary 
vacuolation of the lung in consequence. 

No relation can be made out clinically between senile and ordinary emphy- 
sema, nor does the one pass into the other. The only points of resemblance are 
the vacuolation of the lung and the distribution of the lesion. In all other 
points senile emphysema stands in marked contrast with the ordinary emphy- 
sema ; the size of the lungs, the shape of the chest, the character of the move- 
ment*, the alightneas of symptoms, the effect upon the heart, the age and period 
of development, and to these ma}' be added the pigmentation of the lung and the 
frequent presence of indurative changes. In both the distribution of the 
vacuolation Is the same and determined by similar causes. The primary change 
is an atrophy, this atrophy being in senile emphysema due to old age, and in 
ordinary emphysema to causes not yet known. 

Prognosis. — The prognosis is fair. The disease is one of old age, but 
not otherwise of special gravity, except so far as it increases the danger of 
pulmonary complications when they arise, such as general bronchitis or 
pneumonia. 

The duration of life does not appear to be specially affected by it; at 
any rate the condition with care may last for years without causing grave 
symptoms. 

Treatment. — All that is required is the watchful tending of ol 
protection f^nst cold, and the careful management of bronchitis 
it arise. 
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32. HYPERTROPHY OF THE LUNG — COM- 
PLEMENTARY, COMPENSATORY, OR VI- 
CARIOUS EMPHYSEMA-RELAXED LUNG 
—PARALYSIS OF THE LUNG. 

There itre, uo doubt, persons with large lungs as tberu are with large hands 
or feet. But by the term hypertrophy !« uot meant an iacrease iii eize which 
ia a departure from the general average for the race, i.e., a physiological varia- 
tion, but one which ia an abnormality fur the particular individual, which haa 
developed in that individual and was not always present in him, t.''., it is a 
pathological condition. To be a true and not a spurious hypertrophy the increase 
in eize must be luiattended by any atnictura! change in the organ, and must be 
accompanied with an increase iti functional power. 

In thiis sense we are familiar with hypertrophy of one liuig in those cases in 
which the other haa become shrunken and useless, a change which is strictly 
analogous to the hypertrophy of one kidney which takes place when the other ia 
destroyed. 

What occurs in one whole lung occurs doubtless also in parts of one or both 
lungs ill order to compensate for local disease in other parts of them. This 
condition, whether unilateral or partial, ia commonly described as comple- 
mentary or compensatory emphysBma, but it would be more correctly called 
liypertrophy. 

Whether there is siieli a thing as general hypertrophy of the whole of both 
lungs is open to question. I believe it does occur, and that it is met with iu 
those persons who have to use their lungs eicessively, either habitually or from 
time to time. 1 have seen what I regard as this condition in athletes and in 
persons m training ; the lungs in them were increased in size, the cardiac dulneea 
covered up, and the diaphragm standing low, yet the respiratory movements 
were unusually free and the respiratory capacity and power greatly increased. 
There is an analogy for tiiis in the hypertrophy which takes place under similar 
circunistances in the heart. 

Such hypertrophy, interesting as it is, is a simple physiological adaptation of 
the lungs to the increased demands made upon them, and uot being a morbid 
pathological condition reijuirea no further consideration here. 

UNILATERAL OR COMPLEMENTARY HYPERTROPHY 
OF THE LUNG.— This occurs when the opposite lung is contracted or 
shrunken, either as the result of disease in itself, as, for instance, of chronio 
tubercular eicavation or fibroid induration, or in consequence of chronic pleurisy. 
In these cases the hypertrophied lung may increase even to nearly twice it« 
normal size. On section no marked cbange from the normal is to be seen. 
The vesicles may possibly be a little larger tlian usual, but this ia often hard to 
say, so that there must be considerable numerical as well as physiological hyper- 
trophy. There ia at any rate no true emphyseraa at all, for the vesicles do not 
open into each other and the functional power is increased ; indeed the compensa- 
tion may be so complete that there may be but little or no shortness of breath. 
in one instance of this kind the patient, a young man, was a first-rate short 
distance runner and the winner of many prizes. 

Usually in such cases there is contraction in the diseased side, so tliat some 
'ft? or want of symmetry ia apparent in the thorai, but the hypertrophy 
ti considerable as to completely make up tor the contraction and 
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prevent any obvious eitenial deformity. It has beea ftsaerted that in audi 
oases aa these the condition must be congenita], but it is not bo generally j on 
the cootracy, 1 believe thnt it is almost iuvariably acquired. I have more 
than onco watched it develop, and I have seen it become well marked within 
a tew weeks, though usually it takes a much longer time than this. All that 
is necessary is that the limg should be healthy, and thus its occurrence is a 
favourable sign. When the lung is not sound the hypertrophy does not take 
place, or at any rate not to the same extent. 

Hertz states that this vicarious hypertrophy has not as yet been diagnosed 
during life. I am surprised at this statement, for I am so Familiar with this 
condition that I should not regard it us at all rare. 1 have recc^nised it and 
demonstrated it many times during life, and in some cases have verified the 
diagnosis pogt-mortem. 

It is 'luile easy to recognise, and is frequently missed only because it is not 
looked for in the right way. What is quite conclusive is the position of the 
middle boundary of tlie lung. This is 
easily made out by percussion ; it ex- 
tends across the stenjimi iu a bold curve, 
and at the level of the fourth rib may 
reach 2^ inches, as I measured it on one 
occasion from the middle line of the 
sternum. The heart is of course displaced, 
and the physical sigus are, as would be 
eipected, most marked when it is the left 
lung which is contracted and the right 
wliioh 18 hypertrophied. 

The displacement may indeed be as 
great as is met with in the most marked 
oases of pneumothorax. The level of the 
diaphragm is not altered, and the upper 
limit of hepatic dulne^ remains in its 
normal place at the upper Iwrder of the 
sixth rib iu the right nipple hue, showing 
clearly that the displacement is not a 
simple stretching of the Inng by being l>i»g™ia _shoi 
drawn over to the contracted side. The 
breath sounds are not altered over the 
hypertrophied lung, except that as more 
air enters that side the noise of its passage 
in and out may be increased and the breathing become somewhat puerile, but it 
is everywhere vesicular. 

Such a hypertrophied lung may remain for a long time, even for years, per- 
fectly sound, but a one-lunged man is of course liable to greater risk from any 
pulmonary complication. Where the original disease has been tuberciilar, the 
remaining lung may ultimately also become tubercular, and the case will then 
run its course rapidly to its end, but even in these cases it is remarkable how 
long the implication of the second lung may be postponed. 

What takes place in the whole of one lung wheu the other is contracted may 
also occur under similar circumstances iu parts of u Inug when some other part of 
it is obliterated by disease. Accordingly, it is not uncommon to find such hyper- 
trophy in the upper parts when the lower have been bound dowu by chroniir 
pleurisy, or in the lower parts when the upper have been the seat of chroi 
phthisis. These conditions have usually been spoken of as vicarious emphys^ 
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bill the veaiclea here again are uot much dieteiided, there is no vacuolation ot 
the luDg, and the functional power is increased. 

Hjrper-distension of the lung. — From this local hypertrophy must be 
diatingiiiahed — at any mte tiieoretically, for the clinical distinction during life is 
often impossible — those cou'litions in whi ch the vesicles are airaply over-diBtended. 
In the great majority of eases this is a, transient state, and depends upon the 
transient collapse of some neighbouring part such as ho frequently occurs in the 
course of bronchitia in children. It passes otf quickly as aoon aa the collapse 
upon which it depended has been obviated. 

In the trausient form, as well as in some of the mare persistent forms, the 
increase in size of the parta ia due to simple hyper-distenaion, and in neither 
are the changea characteristic of true eiuphyaema found, ao that to avoid con- 
fusion these conditions would be much better describe as complementary, 
^compensatory, or vicarious hyper-distension rather than emphysema. (German 
Aufbldhung. Volumen pulmonum auetuTii.) 

The mechaniam of ita production ia no doubt chiefly inajjiratory, i.e., as the 
parts collapse the air inspired forces the parts around to dilate imtil the contrac- 
tion is compensated. This collateral distension would obviously be greatly aided 
by expiratory efforts such ns coughing. It is most marked and moat common in 
children in connection with bronchitis and whooping cough, and often leads to 
marked prominence of the upper parts of the chest. 

In the partitti form of vicarious emphysema the hyper-reaonance on percussion 
is the only sign by which it can be recognised. This is often sufficient to mask 
entirely the sigiis of the collapse which has caused it, ao that the diagnosis of the 
collapae has to be made, not by positive physical siguB, but indirectly and by 
inference from the hyper-resonaiice due to the vicariouH emphjaema. 

The hyper-diatension is sometimes general, and involves the whole of both 
lungB. It is then caused by violent coughing, or by some obstruction to the 
exit of air. Accordingly, it is met with in whooping cough, and occasionally 
with foreign bodies in the trachea or lB.ryux- A similar trausient condition is 
met with in spaamodic nathmu, and must be distinguished from true emphyaema, 
which ia also frequently naaociated with that affection in its later stages, in some 
instances undoubtedly following the asthma and caused by it, but in others pre- 
ceding and exciting it. 

Such general hyper-distension ia eaaily mode out by the displacement of 
boundaries, like that of true emphyaema, except that it is transient ; the cardiac 
dulnesa ia absent, the diaphragm low, aad the hyper-resonance well marked. 

RELAXED LUhlG. — There renoain finally for consideration those cases 
which resemble the last in the hyper-reaonance to percussion, but ditfer from 
them all in the fact that the hyper-resonant parts are not increased b\it diminished 
in size. The common instances of this are met with in pneumonia or pleuritic 
effusion, or under similar conditions. Here the lunge have loat their tone or 
tension, and yield a note on percusaion like that obtained from them after 
removal from the body. 

Ill pleuritic effusion this relaxation is no doubt mechanical, and it ia met with 
also when the diaphragm is pushed up into the thorax by ascites, an abdominal 
tumour, or distension of the bowels. In pneumonia a different e.vplanation 
must be sought for, and ia to be found, I believe, in the altered nutrition resulting 
from the adjacent inflammation. 

This peculiarity of [lercuasion ia often extremely well marked and easily 
recogniaed. It ia known as sko<iaie resonance. In the case of pneumonia it may 
be so well marked in front as t^ enable the consolidation behind to be correctly 
di when it is impoasible, on account of the patieiit'a state, to examine the 
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back tlioroughlf. As the pneumonia subaides the hjper-reaonance passes awaj, 
often before the consolidation has reBolved, but it may continue even after 
reeolutiou has commenced ; in other words, the nutrition of the lujig may take 
Bome time to recover itself. Usually in pneumonia the loss of tone occurs only 
in the remaining portion of the inSamed lung, but it aometinies involves the 
opposite lung as well, without there being in that lung any local cause. 

The same loss of tone or tension in both lungs may also be met with in the 
course of general diseases in which the lungs are not otherwise affected. I have 
seen it several times, most frequently in typhoid fever. It is strictly compar- 
able with tympanites, and is probably, like it, of neuro-muscular origiu, and of 
very serious prognostic importauce. 

This condition has been described as paralysis of the lung, but the ttrms 
pntumo-paresis, or paralytU, have also been employed to indicate what has 
been believed to be a different condition, viz., one in which there is paresis or 
paralysis of the vasomotor nerves. If there really be such a condition at all it 
manifests itself by similar signs, and is of the same ominous significance. 

To sum up what has preceded, there are, besides the truly atrophic forms of 
emphysema, xia., ordinary emphysema and senile emphysema, a variety of con- 
ditions which have been confused under the common term of emphysema. 

1. The true hypertrophies, bilateral, unilateral, and partial, 

2. The transient hyper-distensions, also bilateral, unihiteral, and partial. 

3. And lastly, the relaxed lung, sometimes produced by mechanical causes, 
sometimes by faQure of nutrition, and this dependent upon local or upon general 



33. INTERSTITIAL OR INTERLOBULAR 
EMPHYSEMA. 

In interstitial emphysema the air is found in the interalveolar or interlobular 
tissue of the lung and beneath the pleura. It presents lU^^M pogt-mortem in the 
form of strings of beads or bubbles of air in the interstitial tissue, which a little 
pressure easily causes to travel from place to place, and of bladders of varying 
size beneath the pleura. It is easily produced experimentally by blowing the 
lung up with air. When the distension has reached a certain degree the lung 
bursts and air soon appears beneath the pleura, at first as small bladders, but it 
may rapidly extend and strip off the pleura from the lung for a considerable 
distance. With the lungs tn gitu this does not happen to the same extent, owing 
to the support which the pleura gets from the thoracic walla, and the air then 
travels along the interlobular septa and round the air tubes to the root of the 
lung and mediastinum, whence it may extend upwards to the root of the neck, 
producing surgical or subcutaneous emphysema. Wlien the air has once reached 
the neck it may spread with rapidity over a great portion of the trunk. 

Within the body the weakest spot in the pleura appears to be near the root 
of the lung, and here rupture may take place and pneumothorax be produced. 

The pressures necessary to burst the lung and produce interstitial emphysema 
are considerable, but vary a good deal in different individuals. 

Out of the body a pressure of from 2 to 4 incbea of mercnry srs reqaired. and in a case 
in which I performed the ciperinient with the lungs in silu rupture did not take place until 
the pressure reached 8 inches of mercory. These observatiuiia agree witli those of Hutchin- 
son, who slated that the liealthy lung cuuld reeist a burstiug ptewure of from 3 to B inohw 
of mercnry. 
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SnbcmaneoDS tiophj- 
■ema of the neck has, bow- 
tver, manj other causn be- 
sides nipcare of the Inog. 
Moet h«inentl; it arises as 
the result of rnptare, either 
fttHH diaeaae or injury of the 
large air tabes or of the ceso- 
pbagns. In another group 
of cases it follows tnche- 
otomy, especially when arti- 
ficiat respiration has b«eD 
performed and the same 
effect has been produced 
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Intontitial emphysema is a very rare affection at all times, aud in the adult 
STOn rarer than in the child. In each it is most likely to occur where violent 
flxpiratory cfTorts have been made, and it is usually referred to them. 

In tbo adult no expiratory efforts probably exceed those of the second stage 
of lalioiir, and accor<liii);ly parturition is given as one of the commonest cauaea of 
thft condition ; yet, as a matter of fact, it is above all things rare. 

'. Bttp. In Stillborn Children, 18S7. 

— lyi, toe. eil. Willu and Moxon, Palha!., 2nd ed., 1S75, p. 308, Augel Money, 
— - Ixrii. 101. For other refer, ef. WtlKin Fox, LuTigi, p. 1"" 
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Of the few instances recorded mo6t have occurred in children in the course 
of whooping cough, or ia new-bom infants after inantBation. Even violent 
crying is stated to have caused it, but as againat all these instances in which 
these causes have led to interstitial emphysema must be set that over- 
whelmingly greater number of instances in which they have not 

The necessary conclusion seema to be that the Inngs, which have given way, 
have not been really healthy, but have been weakened by some past or present 
mischief. In some of the recorded cases definite lesions have been found, e.g., 
broncho-pneumonia, lobar-pueumonia, and even phthisis.^ When the lungs show 
no such lesions as these, collapse will hardly fail to be present. This ia of course 
the condition in the lung of the new-born child that has not breathed, and it is a 
very frequent lesiou in whooping cougli. It is commonly stated that collapsed 
lung is easily distended, and it might be assumed that the first effect of over- 
distension, e.g,, of insufflation, would be to expand the collapsed portions. But 
this is not always so, and, as a matter of fact, if collapse has lasted some tittle 
time it may be difficult or even impossible to blow the lung out at all ; indeed, it 
has happened to me in my experiments more than once to burst the lung without 
at all elTecting the expansion of the collapsed parts. 

It seems impossible then to avoid coming to the conclusion that, when 
interstitial emphysema does occur, as the result of coughing, violent expiratory 
efforts or insufflation in either child or adult, the lung is not really healthy, 
whatever it may appear to be, and it thus seems to be the case that interstitial 
emphjBema cuQiiot unj more than pneumothorai be produced by any expiratory 
effort, ordinary or extraordinary, unless the lung be previously unsound. 

With so rare an atl'ection there is little to say in respect of prognosis. 
The slighter degrees are said to be recovered from, but considering the uncer- 
tainty of the diagnosis tn slight cases, such a statement must be taken with much 
allowance. The graver cases, in which the air reaches the mediastinum or neck, 
are generally fatal, sometimes from the dyspncea, sometimes from pneumothorax. 
In a few isolated cases recovery is stated to have occurred, but such facta are of 
no use in the prognosis of any given case. 

Treatment there ia none, escept as far as possible to relieve the cough or 
control the violent respiratory eiforta. The risk is that the child will die from 
dyspn<Ea or pneumothorax. IF this does not occur the air itself need cause no 
special anxiety, for it will be absorbed and disappear, sometimes with great 
rapidity. 

34. ATELECTASIS— COLLAPSE— 
APNEUMATOSIS. 

Atelectasis is the name given to tlie condition in which the vesicles of 
the lung are collapsed and contiiiti no air. It may be congenital or aeqaired ■ 
in the former case the vesicles have never expanded but remain in the fcetal 
state, in the latter the air which the vesicles once contained has been removed 
either by being forced out by preasnre from without {GompregdoH- Atelectasis), 

' Johnson and Sinclair, quoted Champney, luc cit. Sir Wm, Turner, Mr-I, Out. ''' 
zl. 31, 

' Damsoh, Deal. mcd. O'eeh., 1391, 31S. 
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or by absoqition from within, as the result of obatraotion to the air tubes 
(Obmruction- or Abgorption-Atehrtaeie). 

Collapsed luDg is airless, tough, firm and fleshy (camified), does not 
crepitate on pressure or on sectioD, sinks in water, is of a blujah-purple colour, 
and, if superficial, is shrunken and depressed below the surface. 

The collapsed parts may at first be blown out again, but after a time this 
is not poBsible, owing to changes which have taken place in them, aod led 
either to adhesion of the walls to each other, or to interstitial fibroid induration. 

In the common obstruction form which results from bronchitis, the catarrhal 
inflammation is likely to spread to the collapsed vesicles, which then become 
distended again by the products of inflnmmation, a patch of broncho-pneumonia 
being the result. 

The three forms of atelectasis are clinically sufficiently distinct from one 
another to call for separate conaideration, 

CONGENITAL ATELECTASIS.— In this form the vesicles have 
never expanded, but remniu in the fujtal condition, with the walls in contact 
and lined with cubical epithelium. 

Complete atelectasis is, of course, incompatible with life, and is only met 
with in the Htillboru. In infants who have breathed for a time, but have died 
shortly after birth, the whole of one lung or parts of both may be found 
collapsed, or smaller patches be scattered widely throughout the whole of both 
lungs. The parts most commonly affected are the bases behind and the lower 
margins and anterior edges in front. The a[>ei is the part affected least 
of all. 

When disseminated, the patches arc sharply marked off by their purple 
colour from the rosy pink of the surrounding partB, nod, if on the surface, are 
depressed below the general level ; the pleura over them is smooth and has not 
lost its polish. 

The collapse is usually due to defective respiratory movements, and is met 
with therefore in premature or in feeble, sickly infants, after difficult labour, 
or where the child has been stillborn, and anbjoctod to artificial respiration 
or to insufflation. Other subsidiary causes may be found in undue weakness 
of the ribs from syphilis or rickets, and in olHtmction of the air tubes by 
mucus or some of the discharges occurring during parturition. 

SjrmptoillS. — If the collapse is eitenaive, the condition is easily recog- 
nised by the general condition of the child. The respiratory movements are 
defective, the expansion imperfect, and. the cyanosis marked and progressive. 

In extreme cases lite is rarely prolonged beyond a tew hours. All that can 
be done to stave off death is to stimulate the child to breathe more deeply 
by slapping it on the back and buttocks, by plunging it into a bath of hot 
and cold water alternately, by artilicia.! respiration or by insufOatiou. Of the 
methods of artificial respiration, the most effectual, according to Champneya' 
observations, is that of Sylvester. Little good can be done by these measures, 
except immediately after birth, and if they are without avail within a short 
time, the case is hopeless and the child will die. 

In less extreme cases the child may live some days. Such infants are 
usually ill nourished and feeble, dull, and drowsy; the dyspnoea is evident, 
and the respiration short and shallow ; the lower parts of the thorax recede 
with inspiration ; the child has no voice to cry, but gives only a low whine 
or moan, and may refuse to suck. 

The cyanosis is marked, especially in the face and fingers. The pulse is 
feeble and often irregular, and the fontanelles depressed. The skin feels cold 
and clar the temperature is below normal. 
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In theae cases, too, after a few days' struggle the symptoras become worse, 
the dyspncca aud cyauosta increase, twitchings or actual convulsions set in, 
the child passes ioto a Btate of im consciousness, and dies. 

When life is still further prolonged the child may rally, and after a time even 
the collapsed parts niay re-eipand and complete recovery occur. This can only 
occur where the collapse is slight and the general strength is well maintained. 
Aa a rule, it the child lives the affected parts of the lungs remain collapsed and 
ultimately become fibroid. 

Instances of what has been regarded as congenital atelectasis have been 
recorded in adults, but most of them are very far from conclusive. In most 
cases the child continues weakly, and freqnently succumbs to what seemed to be 
only a alight catarrh, the unexpected result of which is eiplained by the finding 
of the collapse after death. 

It is rare in congenital atelectasis to obtain any physical signs, but Bometimes 
dulnesa to percussion may be detected and be associated with defective breath 
sounds. 

ABBociated Pafhologs/. — If life be prolonged the affected parts may pass into a 
condition of fibroid induration. Broncho-pneumonia, which is so common in the 
obstructive form, is rare in the congenital form. The heart is, of course, 
frequently dilated aud contains anie-inorlem clot ; thrombosis in the cerebral 
sintises has also been described. 

It has been suggested t!i&t atalectosiB may be Ihe cause of cougenital morbus cordis, the 
obsCructiaD to the pulmonaiy circulation clieckiiig tbr derelDpniunlal chaugcs which i>U|{ht U 
completd tbcmaelvea imm«diatelj after birtb. This seems fal'-fetcbed, but deserves mention. 

The Prognosis oi congenital atelectasis is bod. ilost of the caaea end 
fatally in a few days after birth, or, when life is prolonged, the child, left with 
damaged lungs, wUi remain feeble aud ill-developed, and be liable to be carried 
off by very slight causes. 

Treatment. — For the extreme cases the treatment lioa been already s[«ken 
of ; for the less extreme cases it consists mainly in supporting the strength by 
feeding and tonics, and by protecting the cliild against cold. 

COMPRESSION-ATELECTASIS.— In this form the collapse is 
brought about by causes eiterual to the lung, which either allow the lung to 
contract by virtue of its own elasticity or actually compress it. 

All conditions which cause the lung to occupy less space within the thorax 
than normal may lead to this form of collapse, and among these, pleuritic 
efliiaions and pneumothorax are at the same time most efi^ective and the most 
frequent. 

Complete collapse can of necessity only be unilateral, and is met with where 
the pleura is completely filled with etfusion or with air. The lung then gathers 
itself round its root and lies flattened like a pancake against the spine. If 
adhesions exist anywhere the lung may assume curious shapes. 

In ooe cose, in which there was an adhesion almost in the middle of the aiQlary region, a 
cord extended From the spot t« t)ie mass of completely collapsed lung at the side of the spine, 
and this cord proved to be composed of the corresponding portion of the completely collapaed 
lung. 

At other times a considerable part of the lung may be kept expanded, and 
this occurs especially at the apex where lesions, as a rule tubercidar, liave led to 
obliteration of the pleural cavity, 

Partial collapse may be unilatei-al or bihiteral, according to the cause, upon 
which also its situation will greatly depend. Thus with ordinary pleuritic effusions 
the collapse is found in the lower lobes j with a large heart or pericardial eflusion 
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at the anterior edges and in the left lower lobe ; with rickets in the lower parts 
because of the flaccidity of the ribs ; with curvature of the epine, posteriorly in 
angular aud postero-lateratly ia lateral curvRture; and similarly with oth^ 
deformities of the thorax. When with distension of the abdomen the diaphragm 
is thrust up into the thorax, as, for example, with ascites, tymptuiites or abdominal 
tumour, it ia, again, the lower parts that become collapsed. With intrathoracio 
tumours the parts collapsed vary uith the seat of the tumour ; but such tumours, 
especially when seated in the mediiLstinum, usually lead to more than simplecollapse, 
and by compression of the air tubes and blood-vessels produce a mixed condition 
of collapse, cederaa, inflammation and degeneration. 

In all cases alike, though the change in the lungs is most marked in the 
immediate neighbourhood of the exciting cause, the tension of the lung is affected 
throughout, so that the parts at a distance lose tone to some eiteut ; this loss of 
tone gives rise to the hyper-resonant note on percuseion which is cliaracteristic of 
relaxed lung, and in cases of large effusion this relaxation may be evident, even 
on the opposite aide. 



For a time the collapsed parts may be easily blown up poel-niorlem, or if the 
cause of the compression be removed, will spontaneously recover, but after a time 
changes may take place in tlie lung or in the pleura, or in both, which fix the 
lung permanently in the collapsed position and render re-expansion impossible. 
The rest of the lung then dilates to compensate, and if healthy, undergoes 
complementary hypertrophy. Such chnnges, however, do not necessarily occur, 
even when the lungs have been collapeed for long pefioda, In epeakbg of 
pleuritic effusion and pneumothorax, instances will be given in which one lung 
had been completely collapsed for montlis, in two cases for as long ns eighteen 
months, and yet on removal of the fluid expanded at once and completely. 

The symptoms, treatment, and progfnosis of compre^ion-atelectasia 
depend upon the causes which produce it. If the cause be removable and too 
long time has not elapsed, the collapse will restore itself, and the affected parts 
become active again. 

The gravity and urgency of the symptoms depend chiefly upon the rate at 
which the collapse develops ; if, as in pneumothorax, its development has been 
sudden, the symptoms will be urgent, but if gradual, as in slowly-increasing 
effusions, the symptoms may be very slight, inasmuch as time has been given to 
the lungs to accommodate themselves to the gradually altering conditions. 

OBSTRUCTION-ATELECTASIS.— In this form the collapse is due 
to the fact that the air tubes are obstructed, ho that the air cannot enter as 
freely as it should. 

When a bronchus is completely obstructed, the air disappears and the vesicles 
collapse. 

As to the way iu which the diaappearance of the air ia brought about, opinions have been 
divided. For a loug time Gairdner'a ball-valve theoiy was accepted, by which it was held that 
the removal of the air was mechauical, the obBtnictioD ocCiiig as a valve, permitting the exit of 
air on eocpiration and preventJng its entrance on inspiratiou. This view, which was, a priori, 
improbable, was disproved by Lichtheim's ' experiment, in which the possibilily of any valve 
actioii was excluded by the use of laniinaria plugs, by which the occlusion of the tubes was made 
complete. It was thus proved that the air wss removed by absorption. Lichtheim alao showed 
that the gaeee which compose the air are removed, as was to be expected, at dilTeient rates, the 
Bt and the nitrogen least rapidly. One difficult, however, presented itself : absorp- 




' AnsK./. op. Fathol., 1879, p. B2. 
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tion would account for the dUappeamnce of the air until the teiiBion of the ^jasea in the blood 
and in the vesicles of the lungH vaa Che same, aod then no further abaotption would occur, 
whereas the fact was that the air was coiu|ileteIj removed, and the vesicles iieoime entirely 
coUapeed. 

To erptaln this, Lichtheim colled in the elasticity of the lung, vhich he aHsomed wag not 
full; satisGed until the vesicles were completely collapsed, slid jti support of this he appealed to 
the complete aolIapEe of the fcetal lung. Be also stated that wheu a lung I'emoved tram the 
bod; waa blown u]) and 9U»iended in the air and kept moiat, the air was gradually absorbed, 
and collapse took ]>1ace at first in the external ])arta but ultimately ia the whole lung. 

Oq the other hand, it must be borne in mind that in the case of pneumothorax, the air is 
absorbed from the pleura quite as completely and as readily as from the lung, and in this cose 
the absorption lakes place with the elasticity of tlie lung acting in antagonUm to it. 

The aubaidiaty ^rce required by the absorjition theory, if the elasticity of tlie lung he 
inadequate, may be looked for in chemical combination. But this, which may be active in the 
cue of oxygen and carbonic acid, will not so easily explain the complete rentoval of the nitrogen. 
It may be that the subsidiary force required ia, after all, not iihysioal but simply mechanical, 
and to be found in the increase of pressure produced by expiration, eepecially when iucreasad as 
it ia by the coughing which attends the sfTectious in which collapse is usualiy met with. 

Although the theory is not perfect in alt its details, still Liohtheim^ observations con- 
clusively prove that the removal of the air is the result of absoijition, and they also show that 
the absorlition takes place chiefly by the blood-vessels ; for whereas when the circulation was 
intact the absorption was complete in two to three hours, it required about double that time 
when the vessels were ligatured. 

Tbe question of the absorption of air from the lung cannot lie sejiarated from that of tiie 
absorption of air from the pleura, and looking at the question in a broad, comprehensive way, the 
conclusion can hardly be avoided that it ia to tlie forces of chemical combination that we must 
look for a complete explanation of all the facts, though it must be admitted that at present full 
proof of the theory is not forthcoming. 

If the collapse be of small extent, the dimitiiition in bulk ia made up for by 
the dilatation of the Burroiindiiig parts (emiiplementary emphysema). Thus 
collapse and complementary emphysema go hand in hand. But this eompensa- 
tioD is only possible up to a certaiu point. Wheu this point is passed more 
extended collapse can only be provided for by the falling in of the soft parts, t.e., 
of the intercostal spaces if the ribs be rigid, or of the thoracic walls if the ribs 
be soft. If the obstruction be in one of the large air-tubes, so as to involve the 
whole or greater part of a lobe, and if the ribs are rigid so that they cannot fall 
in much, complete collapse becomes impossible. As the air is removed, the 
blood-vessels and lymphatics of the affected parts dilate and effusion takes pla^e 
into the alveoli j thus the resultiug condition is not simple collapse, but a 
mixture of collapse, congestion, and oedema, viz., the condition described as solid 
cedema. The same results follow if the obstruction affect the larynx or main 
air tubes, as in croup or with a foreign body, but as in these cases the whole of 
both lungs is affected, death cuts short the process before it has advanced 
very tar. 

In young children bronchitic affections are especially liable to lead to ob- 
struction of the air-tubes, owing to the small size and slight resistance of the fiuer 
air-tubes, as well as to the fact that children have not learnt how to cough properly, 
i.e., do not know how to use the cxpinttory muscles in the best way, so as to 
eipel the offending secretion from the tubes. Moreover, the conaequeut collapse 
is likely to be extensive because of the softness and defective rigidity of the 
thoracic wall. 

Hence it comes that in young children collapse is of greatest frequency and 
importance. Indeed, simple or pure collapse is hardly ever met with except in 
them. 

The shrinking and non-expansibility of the collapsed lung is made more 
evident bj- the respiratary movements, so that the corresponding parts are drawn 
in during inspiration, viz., the intercostal spaces if the ribs are rigid and the 
ohest walls if the ribe be still soft. 
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Though obstruction-collapse may occur in any part of the lung, wherever 
an air-tube happens to be obatructed, BtJU the common eeai of the lesion is 
the lower lobes. This is due to two fncbi, viz., that the common cause is 
bronchitis, and that the secretion which causes the obatruction gravitates to the 
lowest parts. But even «hcn tbe obatruction is iu the trachea or larger bronchi, 
as in croup, the collapse chiefly occurs in the lower part. The reason is that the 
lower parts ot the cheat are the most pliant and movable, and therefore most 
easily sucked in ; but even in these caaes the collapse does not affect the lower 
parts of the lungs uniformly, but certain parts especially, viz., the margins all 
round, for with marked inspiratory recession it is these parts which are the moet 
compressed between the thoracic walls and the viacera beneath the diapliragni, 
chiefly, ot course, the liver on the right aide. 

Iu little children, no doubt, the feeble muscular development plays its part 
in the mechanism of collapse ; but this has not really, I think, the importance 
which is often attached to it, for however strong the respiratory nntscles might 
be, they could not act to full advantnge if their attachment lacked rigidity, as 
the thoracic walls do in little children. 

If the thoracic walls be rigid, as in the adult, I fail to see how mere 
inspiratory deficiency can cause collapse. It may lead to defective expan- 
sion of the chest, but of itself it cannot lead to collapse. The thoracic walls 
are kept in the mean position between inspiration and expiration by the 
action of mutually opposing forces, and the respiratory movements depend 
upon the alternate action of these forc«8. The forces which expand the chest 
are muscular, and if the inspiratory muscles are weak or paralysed, not only 
will the respiratory movements be defective, but some contraction of the side 
will occur, although not of itaelf sufficient to cause collapse as it is ordinarily 
imderstood. 

If, however, the diaphragm be paralysed, collapse of the lower parts of the 
hmgs will necessarily follow, not so much because tlie diaphragm does not act, 
OS because it ceasea to offer its normal resistance to the abdominal muscles, the 
unopposed action of which would then force the diaphragm up and cause collapse 
of the parts in relation with it by compression, in the same way that abdominal 
distension does. 

Long-standing obstruction to the air passages, or it« frequent recurrence 
during childliood, i.e., at the time when the ribs ore soft, is the eiplanation of 
the common chest deformities, viz., Harriwii's /wrcuw and tbe various forms ot 
pigeon hreaei. These may occur with obstruction in the nasopharynx, e.g., with 
large tonsils and adenoids, but they more frequently develop in rickety children, 
who, Iwsides having bones which are abnormally soft, are specially subject to 
recurrent bronchitis. 

1. 7k C/iildren. — In infants with capillary bronchitis, collapse is the com- 
plication which is most frequent and most to be feared. Tbe patches may be 
numerous and widely scattered, but being masked by the complementary emphy- 
sema, may yield no physical signs. Thus the diagnosis of collapse becomes 
generally a matter of inference and not of direct evidence. Collapse may be 
inferred when the aaiount of dyspncea and cyanosis exceeds that which the 
bronchitis alone seems sufficient to explain. At the bases behind, it is sometimes 
extensive enough to give a dull percussion note ; the voice and breath sounds 
are then as a rule absent there, so that the diagnosis from pleuritic eifiision may 
not be easy. If the collapsed parts pass into a state of broncho-pneumonia, 
the voice soiuids may become increased aud the breathing bronchial, and the 
crepitation may acquire the peculiar sharp ringing character which is almost 
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luspiratory recessiou in ofteu couisiderable, especially iu iiifautti, nud it mtiy 
be almost as extreme as in croup. The transient coustrietioa thna produced 
across the lower part of the thorax used to be described as the jieripueumoiiic 
furrow, and when )>ersiBteut it is the same thing as Harrison's furrow. 

Inspiratory recession in bronchitis is a grave sign, though not necessarily of 
fatal omen. 

Perhaps the moat remarkable fact about atelectasis in childreu is the rapidity 
with which it may disappear. Thus I have seen the base dull one day, and the 
next resonant again. This rapid change is, of course, not met with in pleuritic 
eS'usion or in broncho-pneumonia, and therefore in doubtful cases helps to 
establish the diagnosis. 

Usually when the bronchitis subsides the collapse which it has caused quickly 
disappears, and the Inngs become quite normal again. 

Permanent ulianges in the Inng as the result of simple collapse are by no 
means common. 

The treatment of collapse couaists in exciting the child to breathe de«ply, to 
cough or to vomit, in the hope that the secretion which ha.E plugged the tubes 
may be dislodged. For this purpose the child may be put into a hot mustard 
bath, or may have an emetic given it— sulphate of zinc, gr. i.. or sulphate of 
copper, gr. j, in a teaspoonful of water, may be safely given to an infant, or 
subcutaneous injection of apomorphia (gr. ^'^ to ^), but the nauseating and 
depressing emetics are coutra-ind Seated. Collapse is generally an indication of 
failing powers, and therefore stimulants will be necessary, and all depresaiug 
treatment must be avoided. 

2. In Atluli«. — In adults collapse plays a. very subordinate part iu 
bronchitis compared with its frequency luid gravity in children, and when it 
occurs it is, as stated, rarely pure, but a mixture of collapse, congestion and 
inflammation. 

History,— Tlie literature or utelpctasin is cojiiuus, but tlio jmiiortaut fucta in its history 

Until the early part uf tliis century, the conditiau, thougli nKagaised in iufanta, was 
attributed to congeiiil^l piicumouia, and it it toJiirg, in 1S32, that the cradit is given of referring 
it lirst to imperfect reapiratiOD. Legendre and Bailly, about 181d, diHtinguiahed it from 
pneumonia, and also deHaribed the condidan in older children. About the same time West 
and Gaiidner gave it the name of Collaiuie, by wliich it ie beat kuowti in this countiy. A little 
later Bartels and Ziemmsen, among others, showed the relation in which collapse stands ti) lobular 
I'neamonia. Gairdner's theory or its mechauioal nroduotion wu accepted bv most writers 
until recently, though BsrCels pointed out the iundeijuacy of this theory, and suggested the 
ulHorption of the air 1>^ the blood as the i-enl explanation. This view was not finally adopted 
until Licbtheini'awritmgH in 187B. 



35, HYPEFLiEMIA— CONGESTION— HYPOSTATIC 
CONGESTION AND CEDEMA. 

The circulation of blood through the lungs varies with the physiological 
requirements of the body. Hypereemla is the natural result of increased physio- 
logical activity, aud then not only does an increased amoimt of blood pass through 
the lungs, but owing to the dilatation of the vessels, they also contain at any 
given time a much larger amount of blood than normal. Such physiological 
hypersemia is an indication of health, hut similar hypenemia which is not in 
response to physiological demands constitutes a pathological condition to which 
the name congestion is given. 



232 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 35. 

Hypertemia or congestion is tlie initial stage iu inflammatioo, and it ih quickly 
followed by exudation ; so again venous congestion is likely to end in effusion 
in the lungs aa elsewhere. Hence it cornea that congestion of the lungs cannot 
be Diarkod off by any definite line (torn iuflammatioa on the one hand, and from 
oedema on tlio other. 

Symptoms and Physical Si^ns. — The line between simple congestion 
and congestion with exudation ia difficidt to draw except in theory. 

Simple congestion, from its interference with the circulation, and therefore 
with the aSmtion of the blood, leads to more or less dyspnoea, as the result of 
which the breathing is somewhat accelerated, but no physical signs are produced 
unless it be that the increased movement of air causes the ordinary breath 
sounds to be somewhat exaggerated and noisy. 

Wheo exudation occurs the signs are those of bronchitis ; suffocative 
bronchitis if the fluid effused be abundant ; of hypa'^tatic congestion or 
Cedeuia if it he effused slowly and gravitate to tbe lower parts. 

The signs of congestion are practically those of bronchitis, and, as a matter of 
fact, simple congestion, i.e., congestion without exudation, is hardly recognised 
clinically as a pathological condition except in connection with mitral disease ; 
but in what close relation congestion stands to exudation even in these cases 
is shown by the fact that it is the tendency to recurrent bronchitis from slight 
causes that, in many early cases of mitral disease, first brings the patient to the 
doctor. Profuse expectoration of watery fluid is often taken as the pathogno- 
monic sign of cedema, but this ia incorrect, for the most serious cases of cedema 
are tiioae in which fluid ia exuded copiously into the tubes, but not being 
expectorated suffocates the patient. Indeed, profuse expectoration is an evidence 
either that the otdema is not very acute or that it does not involve both lungs. 

When hypostatic tedema occurs the fluid exuded drives the air out of the 
vesicles, and eo the part becomes dull ou percussion. 

It the tubes are also choked, as usually happens, the voice and breath sounds 
are diminished or absent, and the diagnosis becomes difHeult from collapse or 
pleuritic effusion. 

Speaking generally, then, the sigus of congestion of the lungs are those of 
bronchitis, and the symptoms are varying degrees of dyspntea up to tlie most 
intense form of it, such as is met with in suflbcative bronchitis. In acute caset 
the symptoms may develop with very great rapidity and the patient die asphyxiated 
in the course of a tew hours. Snoh cases are described as acute congestion or 
acute cedema, indiscriminately. 

Results. — Congestion, as stated, naturally leads on to exudation. If the 
congestion be extreme, tlie small vessels in the alveoli may rupture here and 
there and hxmoplysig be the result. If the bleeding is slight, the blood may 
lie in the vesicles some time before expectoration, and become dark in colour ; 
the small solid black lumps so commonly expectorated in the course of mitral 
disease, which sink in water, are instances of this. If the bleeding be considerable, 
the blood is in part expectorated at once and is of brighter colour. The condition 
in the lung will then be one of infarct, and will yield the usual physical signs. 

Bronrho-pneumonia may arise in consequence of the exudation in tlie tub«» 
iu the same way as it does in tlie course of bronchitis. Lastly, the lung in the 
condition of hyijostatic congestion is specially lioble to actOe prteumoma, but 
this often develops insidiously, and with little evidence of its occurrence except 
the rise of temperature. 

Though tlie diagnosis of congestion of the lungs is not on the whole difficulty 
the cases vary widely in respect of prognosis and treatment according to tha 
cause and the conditions under which they develop. 
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i^tiology. — The forces which are concensed in the circulation through tlio 
lungs are— (1) the right side of the heart, which drives the blood into the lunga ; 
(2) the respiratory movements, inspiration aiding the biood in its entry into the 
tborai, and expiration in its exit j (3) the chemical changes whicli etFect the 
aemtion ot the blood ; and (4) the left side of the heart which drives the blood 
from the lungs into the arteries. So long as the normal relation is preserved 
between these several agencies, whether the lungs be worked much or little, 
congestion cannot occur. Eut so soon as the balance is destroyed, or, in 
other words, so soon as the forces which assist the entrj- ot blood into the lunga 
are increased, or those which aid its exit diminished, congestion will occur. 
It will of course be most marked where both causes are conibined ; for example, 
where there is on the one side obstruction to the entry of blood into the left 
ventricle, and on the other hypertrophy of the right heart. This is what occurs 
in mitral disease, and the chronic congestion which results leads to the character- 
istic pathological condition known as brown induration of Ike lung. 

In many instances the circulation is affected throughout the whole of both 
lungs, so that the congestion is general. Local congestion, however, might be 
produced without any increase in the total amount of blood contained in the 
lungs as a whole, by irregularities in its distribution. For example, when one 
hmg or a part of one lung is prevented, either by external compression or by 
some intrinsic lesion, ^m performing its functions adequately, the remaining 
parts will contain the blood which ought to have been distributed to the whole 
and thus become congested. This is called Collateral Hyperxmia or Fluxion. 

So far the causes of congestion mentioned have been chiefly, if not entirely, 
mechanical. Of the rest the most important group is that in which the congestion 
is associated with inflammation. Acute congestion is, as already stated, the 
initial stage of inflammation, while in the later stages the interference with the 
circulation and with the function of the inflamed parts leads to collateral Huiion 
in the rest of the luug. Owing to the rapidity with which the congestion develops 
in these cases, and the urgency of the symptoms which it produces, inflamma- 
tory congestion forms a veiy well-marked and important clinical group. For 
this reason the causes of congestion could be conveniently classiiied as inftamma- 
iory and non-infammatoiy. This division would correspond closely, though not 
exactly, with the old-fashioned classification into active or arterial and passive or 
venous congettion, the former being also called acvte and the latter chronic. 

Of these terms, acute and chronic are the best, if used strictly in a clinical 
sense, as applying to the symptoms, and not in a pathologlcnl sense with reference 
to the lesion. They wonJd then indicate what is the most striking difference 
between cases as they are met with at the bedside, for where congestion 
develops rapidly the symptoms are acute or urgent, and where it develops gradu- 
ally they are not urgent and may be but slight. Though it is true that in the 
inflammatory group the symptoms are almost alivays acute, still it does not 
follow that in the non-inflammatory group they are always chronic ; on the con- 
trary, it not infrequently happens that in such cases where for some time the 
symptoms have been shght, or clirouio, they undergo sudden esacerbation and 
become acute. Sharply contrasted as the terms acute and chronic are in respect 
of symptoms, they are not as sharply contrasted in respect of cause, and they 
are not therefore as useful as a basis for an tctiological classification. 

Forms of Congestion. — For the purposes of classification it is best simply 
to arrange the cases as far as possible in clinical groups. In one group will be 
placed ;dl those cases in which the symptoms are associated with inflammatio 
in another those which are more or less obviously the result of mechsM 
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causes, and in a third group tlie somewhat miscell&Qeous remaiuder which 
cannot be referred definiiely either to infiammatioii or to any mechanical 
cause. 

I. ACUTE INFLAMMATORY CONGESTION.— The first and 
moat imporlaut form of acute inflammatory cuugeatiou is that which occurs in con- 
nection with acute imeumonia. Fueumonia may t>et in with the signs of general 
pulmonary congestion. Usually, in the course of a few hours, local signs develop 
which make the natiire of the case clear, and even when they do not, the acuteness 
of the symptoms and the clinical features of the ease are sufficient to establish the 
diagiio<iis. In these acute cases the process rarely stops irith congestion only, 
but goes on to exudation, and the physical signs are those of acute bronchitis or 
even of oedema. In rare cases the exudation is so extreme and the expectoration 
BO profuse that they were placed by Trousseau in the category of (cdema of the 
lung, and were named by him Pneumonia Serosa. 

It is sometimes observed in cases which set in with signs of acute general 
congestion, that as the local manifestations appear, the general congestion 
diminishes. This is analogous to what is seen in the akiu, where a widespread 
initial erythema often rapidly diminishes when a localised lesion develops. 

In the later stages, when the local consolidation is fully developed, the general 
congestion is mainly due to collateral fluxion, i.e., to the derivation of the blood 
from the parts which are no longer functionating to those which are still com- 
peteut. It is obvious that collateral fluxion must occur in almost every case of 
pneumonia, but only in a few does it produce symptoms, unless the characteristic 
acceleration of the respiration be in part referred to it. When definite symp~ 
toms occur they are those of bronchitis or a-dema. 

In connection with this may he considered a fact of general itnportance, viz., 
tliat congestion and oedema of the lungs is often evidence of their physiological 
or functional breakdown, 

When fiiim any cause extra work is thrown upon the lungs they become hyperaniio, but, so 
long SB bath heart and lungs are healthy and the work not more than they can deal with, the 
blood ia ttufficiently atrated and the circulatJOD jiroperly carried on, ao that in apite of the 
hypenemia pathologCca] congestion does not occur. So soon as, from any cause in either heart 
or lune*>, the extra work becomes overwork, i.t. , so soon as the demands made upon the lungs ani 
more than tliey are able to meet, compensation becomes defective, |iathologica] congestiou results, 
and fljniiitoms arise ; in otlier words, the occurrence, in au extra worked lung, of brouchitia or 
(edema is evidence of overwork, i.e., of pliyaiological inadequacy or breakdown. 

Tlie importance of this is recognised clinically and anects both treatment and prognoaia. 
Thus in the case oreSiisiou inl« the pleura or of ascites the occurrence of the signs of congoetion 
of the lungs becomes an indication for immediate paracentesis. If, as in pneumonia, the cause 
Is trremovHble, the prugnoaia becouea very grave, and a fatal issue is almost certain. 

Acute congestion in pneumouia has three [Hisaible explanations — (1) Simple general initial 
congestion, which may subside as the inflammation localises itself ; (2) collateral nuxion, whioh 
ia essentially conservative and compensatory, and (3) functional inadequacy or pulmonary break- 
down. The last two stand, as staled, iu very close pathological relation to one another. 

The second form of acute inflammntory congestion of the lungs is that which 
accompanies acute bronrkitis, especially when it involves the small tubes, i.e., 
acute capillary or sufTocative bronchitis. This is, no doubt, the explanation of 
most of those cases in which acute congestion of the lungs is said to have followed 
exposure to hot and cold air, to irritating vapours, dusts, etc. 

The inflammatory symptoms in those cases are not so marked as in pneumonia, 
but they are not likely to be eutirely absent. 



1 these two forms of acute inflammatory congestion, it is doubtful if 
re be any other. 
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Closely allied with tbe inflammatory group axe those cases iii which ncute 
congestion occurs in the course of specific fevers, in some of which it is not an 
infrequent cause of death. It may be that the high temperature or the poisons 
generated by the fever affect the luug directly, but without doubt they seriously 
affect the heart as well, aud it is not unlikely that the symptoms of acute 
pulmonary congestion which arise under these conditions are really due to rapid 
heart-failure. It is with fevers of a malignant type, and especially when 
associated with a very high temperature, that death with acute pulmonary symp- 
toms is most frequent, e.g., typhus, malignant smallpoi, or malignant scarlet 
fever, and it is the common mode of death in cases of hyi>erpyrexia whether in 
connection with a fever, sunstroke, or acute rheumatism. 

II. MECHANICAL CONGESTION.— In this group the congestion is 
the result of some more or less mechanical interference with the passage of blood 
through the limgs. It may be acute or chronic, according as the causes which 
produce it are of rapid development or of long standing. The obstruction may 
be seated in the left side of the heart, in the pulmonary veins, or in the region 
of the pulmonary capillaries ; if there be no actual olMtructioii in the heart or 
vessels, the blood may be kept back in the thoras by abnormal pressure condi- 
tions during respiration ; for example, by inspiratory obstniction, as in eroup. 
Lastly, all tbe forma of collateral fluxiou are to a great extent mechanical, and 
the result of the diversion of tbe blood from the diseased parts of the lung ta 
those still ill functional activity. 

1. Cardiac Congestion. ^This has its origin in the left side of the heart, 
either in consequence of some impediment to the entrance of the blood into the 
left ventricle or of some weakness of the left ventricle itself. 

There can, of conrae, be no obstruction equal to that of a left ventricle which 
does not do itu work, and it is in connection with the sudden failure of the left 
ventricle that the most alarming and acute cases of pulmonary congestion Kriae. 
It is not, however, in this group that the changes most characteristic of conges- 
tion are found. These occur in the other group, where the obstruction exists to 
the entrance of the hlood into the left ventricle, and the most common and typical 
instance is mitral disease. 

a. ifitral Dimaw. — Mitral disease in either of its forms is an affection of long 
standing. To overcome the obstruction the right ventricle hypertrophies and 
may completely compensate for it. But this compensation takes place at the 
expense of the lungs, which are placed between two opposing forces, both of which 
tend to the same result, viz., congestion ; for on the oue hand the vessels are 
distended by the blood which is dammed up in them owing to tlie obstruction 
in front, and on the other by the hlood which is driven into them with 
increased force by the hypertrophied right ventricle. This leads to the well- 
known pathological condition of brown induration of the lung or the 
beart-luDg as it is commonly cidlcd. 

Brown Jitdurali-H of tlie Lung— the ll'.art-Liinij. 

The two prominent chamctera of the heart-lung are its colour and the 
dilatation of its vessels. 

The lungs are firm and compact to the touch, heavier than normal and less 
elastic. The colour is of a dull reddish brown or rusty hue, and is due partly to 
the abnormal amount of blood it contains and partly to the deposit of pigment. 
Tbe pigment is of two kinds ; fii'st, the common pigment of the lung, whio*" 
carbon, and derived from the air ; and secondly, a yellowish brown pigl 
yielding different chemical reactions, and derived from the blood. Both i 
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are fouml partly free in the tissues and partly contained in cells i 
stitial tissue, and also in the epithelitim lining the alveoli. 



the inter- 



The vesaels are dilated, tortuous, and varicose, i 
I'ith the naked eye. Witli the microscope the 




Scctiou of lie«it- 
Uon of tlie . 
Berlin blue. Their large 
tliv alveoli. 



easily seen in the bronchi 
most striking changes are 
observed in the alveoli- 
Here the capillaries form 
prominent loopa project- 
ing into tlie lumen, and 
are two or three times 
tlieir normal size. 

TiaiiiK Unght tb&t ihe 
luiiit^u ul' the ^leoli, beiug 
thus eiiorottched apon, their 
le»|iir»tolj capacity waa 
diiuiuished, and thus ei- 
pUiued tbe dysuiKes, but 
< < [ I I'^sm&nii ' has Khovn tbat 
1i< HlveolitralUareatretched 
'■•\ thi' tense cajiillaries, and 
^:i ' reajiirBtorf capacity tliUB 
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~iiiii la diiuiniihed owiiigto 
I 111' 'iiminished elasticity or 
L.']<'iiter Htiffuess jirodneed, 
dy&puu'Q b«ing due to 



Both in the bronchi 
and in the alveoli these 
varicose vesaels may 
burst- After death the 
itigiis of htcmorrhage 
may be visible both i 



■esB*ls have been injected with the bronchi and i 
s evident when comisred with vesiclea, and no doubt 
some of the pigment in 
their walls is derived 
from this source, The interstitial tissues are sometiraea thicker than normal, 
but not always, and it may lje a question whellier fibroid induration is really 
an essential part of the process at all. Doiibtlees many of the earlier deecrip- 
tions of the heart-Uing included other conditions which did not belong to simple 
congestion, e.^., oedema, infarct, and even snb-acute or chronic pneumonia. 
Certain it is that in many simple coses there is little, if any, interstitial change, 
which it may therefore lie concluded is, it not a secondary and independent, at 
any rate a subordinate, change. 

The congestion of the lung may easily lead to other conditions, e.f/., oedema, 
hoimorrhage, infarct, hypostatic congestion, and even to sub-acute or chrouio 

pneumonia. 

The tymptoms of cardiac congestion of the lungs are for a long time little 
more than some shortness of breath on exertion. There is a tendency to 
bronchitis without definite cause, and an attack is more often determined by 
fatigue than by chill. The expectoration of the dark solid lumps of altered 

'Ztilie/i./. kliii. Mai., ivi. 181, 270. 
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blood which wnk in water ia almoHl jwthognomonic, but not otherwise of much 
clinical importance. When the right Teiitricle gives way and general tedema 
seta in, the pulmonary symptoms are often relieved aud do not become severe 
again until the end, when chronic cedema and hypostatio congestion develop. 
If the right heart recover itself under treatment and the general cedema 
disappears, the pulmonary Bymptoms may again become marked, and it is under 
these circumstances at times that fairly large hemorrhages occur, and cause 
infarction. I have seen several instances of such infarction of the lungs, when 
the general signs of right ventricle failure were passing off. Serious as such a 
complication is, its gravity is sot as great as might be thouglit. T can recall 
many cases in whicli, in spite of extensive infarction, recovery progressed 
favourably. 

b. Weak Lefl Vfntricle, — When the cause of the obstruction lies in a weak 
left ventricle the changes in the lungs are hardly ever so marked ns those just 
described. Congestion must be of long standing to develop the heart-lung, and 
the duration of these left ventricle cases is comparatively short, to be measured 
by weeks rather than years. Besides all this, the nutrition of the whole heart 
suffers, so that there is not the hypertrophy and overaction of the right heart to 
intensify the congestion. Xo attempt being thus mode to compensate for the 
obstruction, the congestion makes itself felt at once in the right auricle and 
systemic veins, to the relief of the Inngs. 

When the congestion travels bejoud the right ventricle, one of tbe first 
setR of veins to feel its efl'ects is the coronary. In this way the circulation 
of the whole heart is affected, and its nutrition suffers still more. The weakness 
of the left ventricle ia thua further increased, and therefore the congestion pro- 
duced by it, and so a vicious circle is established which, if not broken, quickly 
leads to a fatal issue. The same thing happens with mitral disease wheu the 
right ventricle begius to fail, so that symptoms which have been for a long time 
chronic may then rapidly become urgent, and upon the signs of chronic conges- 
tion be grafted those of acute congestion with all its consequences, 

The most severe cases of acute congestion, which are uot of inflauimatory 
origin, are met with in couoeotion with sudden failure of the left ventricle, and of 
this the three commonest causes are high temperature, acute specific fevers, and 
some poisons. Acute cougestion of the lungs is the common mode of death in 
hyperpyrexia, whether the result of rheumatic fever, sunstroke, or other cause. 
In malignant specific fevers, though congestion of the lungs is a common cause of 
death, the symptoms do not depend upon the temperature alone, for they may 
arise where the temperature is not very high, as, for example, in diphtheria. The 
cause must then be looked for in the direct toiic effect upon the heart or heart 
centres of some poison produced by the fever, and although it cannot be proved 
that these poisons do uot affect tbe lungs directly, still the most simple explana- 
tion seems to be that the symptoms depend upon the failure of the heart. 

The same causes which, if intense, produce ]>eracute symptoms, if less acute 
cause acute or subacute, sometimes only chronic symptoms. Thus in typhoid 
fever the general exhaustion may express itself as a gradually increasing 
bronchitis, which often yields readily to stimulants and digitalis, thus showing 
the symptoms to be really cardiac. 

In all cases where the left ventricle is weak, and especially if tbe signs of sub- 
acute or chronic congestion be present, the symptoms may at any mome' 
become urgent, and often from very slight causes. The beat instances of thia i 
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met with in casea of organio disease of the left ventricle — for example, in aortic 
disease, of nbich the following is a good instance. 

A nian aged 40 vas admitted intn tho liospit&l with double aortic di^ase. Ho wm ill 
and tlie li(iBrt was dilated, but he preseated no alarming symptoms at the time of admiasion. 
He was put to bed, and renioined comfortable until the evening, whan, about 9 o'clock, without 
obvious cauee, he was seized with itevere dyapncea, the heart became BTestl^ embarrawed 
in aotioD and still iiutlier dilated. The patient b^an to spit up some frothy fluid mixed with 
blood ; this rapidly increased in amount and became more blood-sUiuBd, uuti! in a very 
»hart time he was exjiectorating |iure bright blood in considerable amount. The dyspuixa and 
distress became extreme, the jiatient grew rapidly more and more cyanosed, and it was evident 



n 



that he was dying. The view was token that the BynijiComa de^iended upon the sudden failure 
-' *' 'ift VBQttiole, and acting on that opinion I bled tho iwtieEt from the arm, taking about 
Je of blood. As the blood (lowed the ai>lonr improved and the urgency at the eyujptoms 
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subsided, so that in an hour the ^atiout was out of danse 

He livwl for more than three montlis without any similar attack, and then died gradually of 
exhaustion. 

2. Obstruction in the pulmonary veins oould only be produced by 
pressure upon them from without or bj thrombosis within. Thromboiw of the 
jiulmonarti' veins is hardly ever primary, but almost invariably the result of 
the direct extension into the veins of an old clot formed in the auricle. It is 
not a disease of itself but the end stage of many, especiallyof those in which 
death has been the result of slowly-iacreasiug and long-oon tinned asthenia, e.g., 
malignant disease or phthisis. In sncli cases the auricle and ventricle are often 
found to contain a firm decolourised clot flattened so as to form a cast, as it 
were, of those cavities at tlie end of their systole. A narrow band of clot often 
connects together the auricular and the ventricular portions, and from the 
auricle prolongation it may extend into the pulmonary veins for a considerable 
distance. This is not a rare condition post-mortem, but there are no means by 
which it can be recognised with certainty during life or distinguished from the 
congestion due to a failing heart ; in fact, the two conditions are usually associated 
together. 

3. Obstruction in the pulmonary capillaries in order to produce 
symptoms must be widespread or general. Again the meclianioal interference 
with the capillary circulatiou in tbe lungs is the explanation of the chronic con- 
gestion in the bronchi met with iu emphysema and in some of the fibroid affec- 
tions of the lung, while acute congestion may be caused by capillary embolisms 
it they be sufficiently numerous. Of this the best instance is the fatty embolism 
which is sometimes the cause of death after fracture of bones. 

4. Inspiratory Obstruction. — Wben there is serious obstruction to the 
entrance of air into the iiir tubes the violent inspiratory efforts made to overcome 
it, if they fail to expand the air vesicles, distend the blood-vessels, for the blood is 
sucked into them and retained there. 

In this way are produced the collapse aud congestion of tbe lower parts of 
tbe lung in laryngeal obstruction, and of the irregularly scattered patches iu 
bronchitis. 

5. Collateral fluxion is in most cases, no donbl, mechanical in the main, 
the blood which ought to have been sent to the whole lungs passing only through 
a part of them. Of course many cases of collateral fluxion are instances of 
physiological and compensatory hypertemia rather than of pathological conges- 
tion, but the one easily passes into the other. 

Collateral fluxion may be aewte or ehrotiir, aa the causes which have produced 

it are sudden or of gradual development. Thns in pneumothorax the severity of 

S symptoms is, no doubt, in part due to the sudden diversion of the blood to 
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tho one siiie. If life be preserved, aud the lungs have timo to adjust themselves 
to the altered conditions, the symptoma lose their urgency. The aame holds good 
also with extensive pneumonia or n rapidly developing pleuritic efTusion. 

With etubolism of the main branches of the pulmonary artery tfae symptoms 
that result are uot due to congestion but to the absence of blood, and the patient 
dies rapidly of sufTocatiou, uot for want of air but want of blood in the lungs. 
Where the embolisms are small some of the symptoma are doubtless due to 
collateral fluxion In the remaining parts. 

III. CONGESTION DUE TO MISCELLANEOUS CAUSES. 

— In tins group are placed a number of miscellaneous eases, the causes of which 
are indefinite, e.g., rapid cooling of the skin, vicarious menstruation, the action of 
certain poisons, hysteria and emotion, puberty, etc. 

The pulmonary congestion caused by a srtddtn chill is nothing more than 
acute broDchitis. 

Of vicarioiu metuiruaiion we know little or nothing. The very existence of 
Buch an affection is denied by many authorities, aud doubted by many more. 

Certain drugs, like nitrite of ainyl and nitroglycerine, produce general 
vascular dilatation, in the lungs of course as in the rest of the body, but they 
rarely cause any pulmonary symptoma. 

In individuals with special idiosyncrasies certain drugs or articles of diet lead 
to attacks of dyspnoea, which, on the analogy of the erythemas produced by 
similar cauiiea iu the skin, are referred to pulmonary congestion, but without any 
proof or demonstration. 

Ar.ule fevers and hi^h lemperature, and probably urscmia, act rather through 
the heart than upon the lungs direct, and th!a explanation Cohnheini gives of the 
congestion caused by carliouic aciil jioUoning, for he regards carbonic acid as a 
powerful cardiac poison. 

The difficulties of respiration met with in hysteria and imder emoli/m 
{pu1>erty, if it has any effect at all, must act also through the emotions) are 
referred by some writers to congestion of the lungs, but it is more likely that 
they are primarily of cardiac origin. 

Acute pulmonary symptoms may develop without definite cause during 
grave illness, aud aometimes in persons who are fairly well at the time. They 
have been described as acute putinoTiary pareeia Qr paralysis. It has been 
suggested that the symptoms are due to suddeu loss of pulmonary tone or 
tension, and that the condition is u euro-muscular iu origin, and strictly analogous 
to the acute paralytic distension of the intestines, described as acute tympanites. 

It is, of course, theoretically possible that congestion of the lungs could be 
produced by vasomotor inhibition, excited by various reflex stimuli, and perhaps 
some of the causes lately mentioned act in this way, but of the vasomotor nerves 
of the lung we know httle, and we have no proof that any reflex paralysis of 
them could give rise to the symptoms of pulmonary congestion. 

The blood pressure in the iiuliiiouaiy ar 
cauaes, direct and indirect, which affect it i . _ . 

only positive obaervatioDs fortliooniiug are the foUnwing : — ■ 

1. Direct irritation of the medulla raiaea the preasare in both vessels. 

2. SiiQbcation raises the presaure in the pulukonary artery, but leaves that in the carotid 
unehanged, or causes it to fall. 

3. Stimulation of the distal parts of the divided vagi is without effecL 

4. If the spinal cotd be divided at the level of tho seventh dorsal vertebra, tmtatioa of th* 
proximal portion as well as of the medulla causes the pressure to rise iu the palmonaij' utny 
while irritatiou of the distal portion has no effect upon it. i 
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From these observations it has Iwen concluded thut Ihp luiipi liuve vsaomotor nerves, and 
that the; travel from the medulla down the ixrvkal cord and gain ocoess ta the luugs through 
the njiper seven doraal nerves,' 

It is clear that so long >a tlie theory of the vuoniotflr itinervatiaD of the pulmonary arteriee 
reals upon no more coucluBive evideuce thau thai so far given, it would be rash to attempt to 
explain the Bjmptoms of disease by it. 

HYPOSTATIC CONGESTION.— Where congestioa lasts Bome time, 
or IB due to eome chroaic cause, the action of gravity comes into plaj, and the 
results are to be most marked in the lowest parts ot the luiiga, i.e., in patients 
lying in bed, at the bases behind. To this condition the term hypostatic eon- 
geation ie applied. As in the legs under simllai* circumstances, so in the lung, 
exudation takes place from the vessels, and hypostatic congestion passes into 
hifpoglatie wdema. The exudation slowly drives out the air and takes its place, 
eo that the parts become airless and eink in water, and when the condition has 
persisted for some time the parts become so firm in consistence as to deserve the 
name tolid ledema, which has been given it. A lung in these conditions offers a 
very suitable soil for the development of any of the germs of inflammation if thej 
gain access to it, and so it is not uncommon for inflammation to arise in ihe 
hypostatic parts, giving rise to the son^alled hypostalie pneumonia (j.f.). 

In the earliest stage there is little to be seen in the affected parts of the lung 
eicept dilatation of the vessels in the alveolar walls. Then follows later the ex- 
udation of serous fluid into the air vesicles aud small tubes, rendering the parts 
firmer and less crepitant. The section is much more juicy thau nattual, and the 
air-tubes cuntaiu some frothy clear fluid. If the esudatiou continue, the air is 
in the end driven out of the air vesicles entirely, so that the parts beootne 
doughy and pit on pressure, cease to be crepitant, and sink in water on section. 
Blood-stained serum runs freely away from the surface, and the bronchial tubes are 
filled with similar frothy fluid. Microscopical examination shows that the 
alveolar epithelium has been shed, aud the swollen cells are seen lying in the 
alveoli, and with them a few blood cells, both red and white. In this stage the 
parts have a grayish translucent colour and look, as they are, cedematous. If 
more blood cells are exuded the parts have a redder colour, and from its resem- 
blance to a section of spleen the name " spleninalion " has been given to this con- 
dition. Sometimes actual haemorrhage may occur, usually only in small patches, 
but if of greater extent it may resemble aud indeed amount to an iafarct. 
Extensive hiemorrhage is rare except in connection with morbus cordis, but some 
blood is found in almost every case, and the difference is one only of degree. 
(Edema of the lung in the strict sense is not present, for the interstitial tissue, 
though it may be a little swollen, is not otherwise altered, and the exudation is 
intra^alveolar and not interstitiitl. 

Hypostatic congestion is as a rule a bilateral affection, i.e., both bases are 
i»volv«l, but not necessarily to the same extent. Indeed, as Piorry showed, the 
right is usually more aflected than the left, but something will depend upon the 
position in which the patient has been accustomed to lie, and if for any reason 
the position has been entirely upon one aide, the congestion may be also unilateraL 
Hypostatic congestion varies greatly both in extent and degree from simple 
vascular congestion up to solid cedema. Commencing at the bases behind it slowly 
spreads upwards, and may involve the lower half, or even more, of both lungs. 

The physical signs vary aocordiug to the amount of the lung involved and the 
stage of the lesion. So long as there is nothing but vascular congestion pbysioal 

' Of. Liohthflim, DU Slorangtn da Zitntret Knvslanfis, 1876; Badoud, WUrihuxg Per- 
!ui>M.,\V}i; Fkj, Die palAol. yeriijidd. Lungennach Liihmung der N, Vaffi, 1877; Bradford, 
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signs will be ubseut. When exudatioii bus occun'ed the sigus will be those of 
bronchitis, viz., rhoncbns, aibilus and crepitation, but bo long as the vesicles Gtill 
contain air the percussion will not be dull. So soon as the air is all driven oat 
from a sufficiently large patch the percussion becomes dull, and aa the tubes are 
filled like the vesicles with fluid, the breath and voice sounds will be diminished 
or absent. The dingnosia from effusion into the pleura then becomes difficult, 
and amy be impossible without the use of the exploring needle, but the two con< 
ditions are not infrequently associated. In au advanced case all the stages may 
be found at the same time ; at the base, solid oedema with the signs described ; 
above, the aigus of bronchilis with crepitation ; and still higher, congestion 

If pneumonia develop, the signs of conaolidution may appear, but, owing to 
the obstruction of the tubes, the chanicteriatic signs are more frequently absent, 
and the physical signs arc so misleading that the diagnosis of pneumonia is by 
no means easy. Even the temperature is often no help, for it is often raised but 
little, and sometimes not at all. 

The symptoms vary greatly, chiefly in relation to the rate at which the lesion 
has developed. If, as is usually the case, the development be slow and gradual, 
the symptoms may be alight and indefinite, nothing more perhaps than a slight 
acceleration of the respiration. For this reasou it should be the rule, in all 
asthenic cases iu which hypostatic congestion is likely to arise, to examine the 
bases of the Itmgs at regular intervals, otherwise extensive mischief may he 
found when not in the least anticipated. If the development be more rapid, aa 
in the case of acute fevers, the attention n>ay be drawn to the lungs by the 
shortness and rapidity of breathing, and especially by the dusky colour of the 
complexion. The temperature in not raised unlesB inflammation develop, but 
even when acute pneumonia sets in, the access and fever are rarely so marked as 
under ordinary circumstances. 

The Pro^osis of hypostatic congestion varies with the conditions under 
which it has arisen and the cause upon which it depends, and with the means 
wo have of relieving the one and removing the other. 

The Treatment also varies iu the same way. The chief immediate cause 
is weakness of the heart, and that must bo dealt with in the ordinary ways, by 
good feeding, tonics, and cardiac stimulants. Of these, digitalis and strophanthus 
are very useful, but I think that citrate of catfeine is better than either, especially 
when administered tub cutem. 

The other prime cause is gravitation, and a groat deal may be done in 
patients confined to bed to obviate this by frequently changing their position, so 
that the same part of the lung sliould not constantly be the lowest, shifting 
. them first on to one Hide and then on to the other. This change of preaaure, 
which is recognised aa so necessary to avoid bedsores, is equally important to 
avoid congestion of the lungs. 

Grave as the prospecte of hypostatic congestion are when the affection has 
reached a high degree, and the causes are irremediable, still in the lesser degrees 
much may be done to relieve or to remove it ; but prevention is in all cases better 
than cure, and treatment of the conditions under which it is so Ukely to arise, 
may often, by anticipation, prevent ita o 
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36. CEDEMA— SEROUS INFILTRATION (Laennec) 
-TRANSUDATION— INUNDATION (Rokitansky). 

lEdeuitt of the lung ia geiierally the coueequence of cong'istion, tuid differs 
from it only in the esudatiou which is present, %.e., in the tissue proiier of the 
lungs or outside the lung tissues in the vesicles, and accordingly cedema lias 
twen divided into interstitial and alveolar, but such a distinction is pathological 
rather than clinical, and is without practical importauce. Like congcatiou, oedema 
may be acute or chronic, inflammatory or not. 

It is nn extremely common pathological condition in the ]>oit-morlem room, 
having developed diiriiig the agony. In these cases, aa Cohiiheim said, the 
patients do not die beeaiiae of the oideraa, but the cedema develops becatiBe the 
patient is dying. 

Chronic CEdema. — Chronic odema arises under the same conditions ua 
chronic congestion, of which it ia only a. lat«r stage. Wlien fluid is once efl^ised 
into the lung it tcuds to gravitate to tlie loweitt parts, and the disease is then 
called hijpoatafic ifdema. 

Hypostatic congestion is the term frequently applied to both congestion and 
cedema ; ia other words, hypostatic congestion is hardly ever simple, but is a 
mixture of congestion and tedema. Yet clinically the conditions should be kept 
distinct, fur, as we often see in mitral disease congestion may exist for a longtime 
witliout oxlema, and then with no very obvious cause cedema may rapidly develop. 
The exliUlintiau of tbie b not dear. Some writers niftintun that tlie exudation ia due to a 
chaDffa ill ttie veaeela, by which ther are rendeitHl more porous and leak, and that it is not iintJl 
this uiaage hsB taken plooe that (aleina occurs. If this were bo the troiiBition from ooageitiau . 
' ' '"* '~ " ;)re conetantlj gradual than It is, and not so rapid and Bcato aa it 

Auothor ex]itaiiaticiu iievnia to me much more jirobable, vJk., that 
I an increase in Che obstruction offered M t)i» ciiculstioD, and in 
the great majority of cases b) an increaaod fwlit^iieBS of tint left of tbe heart. DiBtouded veMala, 
wc know, allow of the jiaesage of fluid from them, and it has been shown eiiierimentall; that 
congestion leads to a much increased flow of lymph from the lymphatics at the root of the lung.' 
It is Uieiefore probable that, so long as tb« How does not exceed certniu limits, tlie lyntpbatuw 
are competent to deal with it and carry it off oa fast u it is eUiised. When the exudation 
exceeds what the lymphatics can deal with in the given time, it jMBses readily out of them into 
the vesicles or bronchi, partly hy direct transudation and paiUy through the stoniata. Wheu 
th« lymphatics are workine up to tiieir uutxinnira a very slight cause may be suScieut to lead 
to their incompetency, and thus detttrmiue exudation or (edema, 

Conversely, if tbe cedema lie only slight a slight chauge in thr general or local conditioms 
may lead to tJio disappearance of tbe oadema wliieh had developed. This theory harrooniara best 
with experience at the be ' ^^ ' - ...... ,,-,.,_ 
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Acute CEdema.* — All the causes which produce chronic oedema when they 
act slowly or operate for a long time, may produce acute cedema if they act 
rapidly ; but when (edema develops grinlually, gravity comes into play and leads 
to hypostatic cedema ; when it develops rapidly gravity has no) the same effect, 
and the cedema ia more often general. 

The causes of acute nedenaa may be roughly classified in the following way :■ — 

1. Acute inflammation. 5. Certain poisons. 

2. Acute collateral fliuion. 6. Hyperpyrexia. 

3. Sudden mechanical obstruction to the vessels. 7. Acute nephritis. 

4. Acute fevers. 8. Paracentesis thoracis. 

' Welch, Virch. Arch.. Ixiii, 
' Acute cedema lioa been called (qxJpkci'upiji'/u 
to apopUaaaMlnKinum roicuiaTis, which is tlienni 
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.Most of tlieue causes have been spoken of us producing acute coiigestipii, but, 
ns stated, ocuto congestion is alwayii attended with exudation if it lasts long 
enough. Indeed, clinically the t«rm acute congestion is applied to casBB in which 
some exudation has occurred, but without copious espeotorotion, niid (edema is 
often reserved for those cases in which there is profuse cipeetoi-atiou. It is 
obvious tliat the distinction is purely artificial. 

Taking profuse expectoration of a watery fluid as the clinical criterium of 
acute oedema (the pathological criterium it certainly cannot be), the affection is 
very rare, chiefly, no doiiht, because the patients die before expectoration occurs ; 
ill other words, because tlie patients have not the strength to cough the fluid up, 
mid die aiifTocat^d by it. 

Acute inflaramatorj- a-dema may be local or general, primary or secondary. 

If general, it cannot be distinguished from acute capillary or Bufl'ocativo 
bronchitis, and, like it, is often rapidly fatal. If local and primary, it caoDot be 
distinguished from the inflammation of which it is only the intermediate stage. 

Acute oedema may develop aa a secondary affection in the course of acute 
inflammation of the lungs as the consequence of collateral fluxion. The signs 
are those of acute bronchitis in the rest of the lung. They develop rapidly and 
arc of serious import. It is a grave condition at all times, even if it involve 
only the rest of the affected lung, but when it attacks the opposite or sound 
lung OS well it is almost invariably fatal. The gravity of the signs of bronohitis 
when associated ivitii pneumonia varies according as it precedes or follows the 
pneumonia. In the former case it aggravates the pneumonia only, but in the 
latter it indicates functional breakdown of the lungs, and is. with hardly an 
eseeption, fatal. 

Another form of acute coIUteral fliuiou occurs as the result of sudden 
mechanical obstruction to the vessels, as in thromltosis of the main pulmonary 
veins, or of embolism or thrombosis in many vessels of the lung. 

Acute fever, hyperpyreiia, and certain poisons, act, no doubt, chiefly by 
causing rapid failure of the heart. Their action has already been considered 
when ajieaking of the causes of acute congestion. 

In acute nephritis, again, it is probable that many cases are due to 
cardiac failure, but others may be referred to toxic causes (urtemia) or to the 
same causes which produce general anasarca. Acute letlema is a rare coniplica- 
tion in any form of Bright's disease, although chronic oedema is common enough 
ill the later stages. 

During the administration of jother as au anirsthetie, profuse discharge of 
muco-Borous fluid occasionally gites rise to alarming symptoms aud seems to 
threaten life from suffocation. It is not often, however, that the patients die 
of it, and it is probable that this discharge comes rather from the air-tubes than 
from the vesicle. 

One of the most remarkable and interesting forms of o?dema is met with 
occasionally , during or immediately after paracentesis thoracis {hronehon-hma 
mrosa). It is a rare event, and hardly occurs in more than a fraction per cent. 
of paracent^is cases. 

Though there is an extremely copious discharge of clear fluid, it is attended 
with much less grave symptoms than it« amount would lead one to expect, and 
is hardly ever fatal. This is due to the fact that it comes entirely from one 
lung and not from both. It ia usually attributed to the rapid expansion of the 
liuig which has been long compressed, the blood-vessels becoming suddenly 
distended with blood and exudation resulting. If this be the explanation, it is 
difticult to understand why it does not more frequently occur. I have performed 
IMiracentesia, and seen it performed, under oil sorts of conditions and in all sorto 
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of ways ; the fluid being removed veiy rapidly or veiy slowly ; uuder considerable 
suction or with hardly any (auction at all ; in caBCiB where the luuga have been 
bound down by extensive adhesions, or where they were free to expand without 
hindrance ; yet I have seen this profuse discharge in one or two cases only, and 
in these I cotild find no satisfactory explanation of its o 



In my laat case the patient was ■ fairly healthv young man with a large efFuaiDD of do 1mi|; 
Btuiding. The paraceutesis was perTDnued in the usual waj with very little suBtiDD. The 
ofteratioii was com[]leted without the occurrence of any special symptomB, hot wilhin a few 
minnteB the discharge began and lasted for two houre, during which time about two and a half 
pint! of alear watery Buid wero expectorated without any dilEculty, and without any greve 
■ymptonu or urgent dyepncea. It came entirely from the recently expanded lung, and ceiaBed 
gilmost u niddenly b» it be^n. The patient made a ra|iid aud good recovery. 

An interesting case, which, however, comes into a difierent categoiy, has been recently pub- 
lished by Dr Calvert, in which nearly a fortnight after paracentesis a serous discharge com- 
menoed and tasted for nearly fonr months, in the end ceasing gradually and the patient inakiiig a 
good recovery. Tlie fluid came from the upper iiarts of the Tung uii the aiTected side. Calvert 
sDggeata, aa seems most probable, that It was due to adhesions, wliich, as the luug expanded, 
oompressed the pulmonary veins coming from the upper lobe. 

Treatment. — The general treatment of ocuto ccdenia, as of acute congestion, 
will vary with the canso. But whatever this may be, where the symptoms aro 
urgent the heart shows signs of rapid failure, and thus both cardiac and general 
stimulants will be required, while the rapidly- increasing cyanosis suggests the 
mechanical relief of the congestion either by diy-cupping or veuoiscction. If 
diy cups to the back of the cheat prove, as they probably will, ineffectual, the 
question of bleeding artsou. Bleeding with the object of relieving the lunga and 
the distended right side of the heart is not a method of treatment to be played 
with. It must be free or not at all. Twenty or thirty ounces of blood at least 
must be rapidly removed, and the advisability of such active treatment will 
have to be determined by the consideration whether the general strength of the 
patient is such as to stand the loss of so lat^e an amount of blood. In some cases 
bleeding is, however, obvioiisly the only resource, and iU risks must be faced. I 
can recall several cases in which timely bleeding in these desperate cases has had 
fortunate results, even when success seemed hardly to bo hoped for. 



ACUTE INFLAMMATION OF THE LUNG. 

The acute inflamuiatory consolidations of the lung called pneumonia fall into 
two broiid groups — in the one the consolidation is of a considerable extent 
individually, but localised ; in the other the consolidations are numerous, small, 
and widely disseminated. 

The former, because it involves usually the whole of a lobe, or more, is called 
lobar pneumonia ; the latter, from its irregular dissemination, is called patohy, 
and because it usually involves the terminal bronchi and the corresponding 
groups of vesicles, lobular. 

As these two groups sbtnd in correlation with other marked pathological and 
clinical peculiarities, they form a useful and natiual classification ; yet it is 
obvious that the classili cation must not be pressed too far, as there will be 
many cases which it will be dilfioult to assign to their proper category. 

A more soientiiic and accurate classification would be based upon the 
pathogenic organisms which have excited the inflammation, and thus we might 
have pneumonia caused by piieumococoi, streptococci, staphylococci. Fried liinder's 
bacillus, the bacilli of tubercle, anthrax, and those of putrefactive prooessoa, 
etc., and it may be that we shall in time be able to recognise these different 
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forms by their clinical pcouliaritieH, but at present science liaa not advanced 
so far. 

Accepting the cinssificatioa into lobar and lobular as useful, so far as it goes, 
we must recognise at the outset that either of these fonos of pneumonia may be 
produced by various pathogenic organisms, and, ngain, that the same pathogenic 
organism under certain circumstances may produce either form of pneumonia ; 
in other words, that lobar pneumonia, though commonly caused by a pneumo- 
coccus, may occasionally be due to other pathogeuio organisms, and that pueumo- 
cocoi, though commonly producing lobar pnoimionia, may under certain circum- 
stances produce the lobular form. 



37. ACUTE PNEUMONIA, CROUPOUS PNEU- 
MONIA, LOBAR PNEUMONIA, PLEURO- 
PNEUMONIA. 

form of acute idiopathic inflammation of the luug in 



jETIOLOGY. — Lobar pneumonia is oue of the most widely ertended as well 
as one of the most fiital diseases. It is distributed over the face of the whole 
globe, and there is no climate or race which is free from it. 

FrequeiKi/.^-lin frequency is very great. It is said to couatitute 3 per cent. 
of all diseases and 6 per cent, of all medical diseases, and to account for 6'<> per 
cent, of all the deaths in the one cose and 12'7 per cent, in the other, Hirsch 
states that the average mortality from pneumonia is not less than Vb to 2'3 per 
1000 persons living. 

Copenhagon ' stotiatics give the iucideooa rate for pueumoiiia ss 8'2 ^ei 1000 living, knd the 
death-rate as I '2. The number ofcoaas occurring in the Austrian army for ten yra,n avenged 
I'H {ler ceiit jier uinum ; in the Prussian army for seven yearB I'lS por cent., but the 
morbidity varieamuch in different years. Thus it was '93 per cimt. in 1878-9 and 1 '55 in 1B74. 

The statistica of St. Bartholomew's Hospital 'show that in tlie sir years 1881-fl pnenmonia 
formed 5 per cent of all the medical cases admitted into the wards, ana caused 6 per ceut. of the 
total medical deaths, while of the respiratory diseases alone it constituted 26 per cent, and 
caused 31 per cent, of the deaths. 

These years were selected as being before the prevalence of influenza. 

Se<wints. — The frequency varies a good deal in different places, and in the 
same place at different times, but in all places aliite it is most prevalent at the 
breaks of the year, and in this respect runs to some extent parallel with 
bronchitis. In this coimtty and in the western parts of Europe the winter and 
spring are tlie seasons of greatest prevalence, about two-thirds of all the cases 
occiu'ring in this lialf of the year, the remaining third being nearly equally 
divided between the other two ([iiarters. 
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It LB impoBBible to avoid connecting tiie prevalence of pueumouia at these 
seaHoua uitli the violent cbaDges of temperature bo commou then, and this 
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Longstaff has 
shown, although the 
mortality cmrea of 
broDchitia and pneu- 
monia eatabliUi the 
general relationship 
between these two 
diseases, there are 
minor Tariations in 
them which indicate 
variations in their 
causation, and this 
is confirmed by the 
fact that the 
greatest prevalence 
oF pneumonia falls at 
a rather later period 
than that of bron- 
chitis, bronchitis 
lieing most frequent 

February and pneu- 
monia in March, 
April, or May. 
Beyond the cold winds, dampness and changes peculiar to this season, 
other meteorological conditions are without influence. 

It has been suggested that pneumojiia stands in relation to the level of the 
subtil water, becoming prevaleut when the level is low and thus following a 
period of diminished rainfall. The evidence is not conclusive, but we may 
perhaps bring into this connection the iiistanoes in which outbreaks of pneumonia 
have followed the drying up of marshes in the spring and summer.^ 

Simple exposure to cold or even severe weather does not of itself increase the 
liability to pneumontft, for those suffer least who live most in the open air. Thus 
sailors are said to be less liable at sea than at home, and soldicra in the field 
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than in garriHon, and pneumonia is undoubtedly more prevalent nmoiig the 
urban tlmn anjong the rural population. These facts tend to disprove the 
statement frequently made tbat pneumonia is quite as likely to attack the 
robust as the weakly. It is true that the robust often succumb, but it is also 
generally true tbat even the robust have not been in their usual health just 
before their attack. Thus pneumonia often follows a. period of overwork, 
fatigue, or worry, and ia not uncommon in the depression which follows an 
accident or confinement within doors, and this without any other assignable 
cause than the general ailing produced in these ways. 

Sex. — Men are attacked more frequently than women in the jiroportion of at 
least 2 to 1. 

The BtatiflticB of St Bartholojnew's Hoajiitsl for niiio ypjirH show BGO men to 285 women, a ratio 
of 2 '5 to 1, and tliD Collective laveati^tiou Itecunls give a ratio of 2*1 to I, but Baiy,' soalya- 
iiig 211,000 cases, olitaina a still hicher lalio, viz., S'6 to 1. Jilruensen states that with advanc- 
ing age the difference twlwoen the sexes Ifeoomes less niarkea and finally raversad, bnt the 
statistics at St. Bartholomew's Hospital du uot bear this out. 

Ai/e. — No age escapes, but the general impression is no doubt correct that 
pneumonia is most frequent in early middle life. In little children, before 2 
or even up to 5 years of age, pnenmonta is most commonly of the catarrhal 
form, but the difficulties of diagnosis makes the statistics for these ages some- 
what unreliable, and it not rarely happens that a case which has been diagnosed 
ns croupous pneumonia during life turns out after death to be catarrhal. 

niu ail aualyaia iif 92r> oases at St. BHrthobmGn'H 
ated out in jioroontagBa : — 

Under 5j-Ba™=lI'« i From 30 to 40 yi!arB = 13-7 

From 5 to 10 „ =11-5 ' ,, 10 ,, BO ,. =10-0 

,, 10 ,, 15 ,, =10-0 ,, 60 ,,60 ,, = 0-3 

„ 16 „ 20 ,, =15-8 Overao „ = 0-1 

„ 20,, 30 ,, =23'B ! 

These figures show that pneumouia rises rapidly iu frequency up to the age 
of 30, and then declines rapidly again, but it must he borne in mind that the 
decline is not so great as it seems, for the number of persons living at these i^^es 
becomes also rapidly less. 

37(6 specific fevers, notably measles, diphtheria, and enteric, are often said to 
increase the liability to pneumonia, but it is really doubtful whether pneumonia 
is more frequent after these fevers than after ill-health iu auy way produced. 
With influenza the case is different, for there is no other disease which has 
anything like the same effect upon the frequency and fatality of pneumonia. 
This will be refeiTed to again later. 

Of the exciting causes that most populitrly given is chill, but patients often 
do not distinguish the rigor and chills with which the attack begins from the 
chilliness due to exposure to cold. According to Jiirgensen, pneumonia does not 
follow a chill due to exposure to cold in more than about 12 per cent, of all cases. 

Where the attack is referred to emotion, fright, strain, and other indefinite 
causes, the association is clearly accidental. 

The relation in which pneumonia stands to inflammation adjacent to the 
lungs, to injury, to pulmonary congestion, embolism and iufarcts, to tubcrculi 
and other general diseases, will be considered in other plaoes. 
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THE BACTERIOLOGY OF PNEUMONIA. 

HistoTtuU Reriew.— To Klebe' belongs the credit of initiatui)^ roiearch !□ this direction. 
He described in 1877 k round mobile micrococcits aa present in the lungs, sputnm, and 
blood of pneumonic [Witie&ta. In ISSl Eberth^ dncnbed another eimilar but different 
niifirococcuH, and in 18S2 Eoch discovered still another vhich had an oval fomi. It waa 
Friedllinder's' investigations, however, in 1882 that fixed attention on the subject. He dis- 
covered the peculiar microbe which goes by bis name, and was successrul in its cultivation 
and inoculation, though tlie pneumonia produced was disseniinat«l in patches and not lobar- 
His obeervations were Tor the time regarded as (inclusive, until the ajipearauoe in I&S4 of the 
work of Fraenkel' and Weichsclbnitm." Fraenkol described another microbe which proved tc be 
much more frequent in pneumoliui than that of Friedliinder. Of this also auoceaaful eoltivAliowi 
and iuoctilations were made. Lastlj, Klein,' in I89D, in a peculiar oatbreak of pneumonia finind 
a new and entirely different bacillus from those hitherto duscribed.^ 

The investigations of Weichaelbaum aud others shovred that though the 
pneumococciiB was by far the oommonest microbe, yet it was not the only one. 

Tliua, out nf 121 cases the pneuniococuus was found in 94, the pneumo-bacillus in S, and in 
the remaiiiinf; 21 aoine other germ, e.g,, streptococcus, stsjihylococcuN, etc. Wulf^ found the 
pneunnKWKus in 96 out of 70 cases, and Hotter in 76 |ier cent. 

a:^^. *!.».. w„H. A L'1-w.. — .. ■ "lamining the juice obtained by a needle jiuaotnre from 

X res|iecljvely found the pneumococcus in every one. 
' We may conclude, therefore, that though the pneumococcua is the patho- 
genic orgauisni of the ordii^ary or idiopathic croupous pneumonia, many other 
organisms also can excite an acute intlammatory infection of the lung, which 
so far we have no clinical means of distinguistiing from pneumococcus pneu' 
iHOuia, e.y., the pneimio-bacillus, Streptococcus pyogenes, Staphylococcus pyo- 
genes aureus, Bacillus tuberculosis, BftcilhiB anthracis, and possibly many others. 
Perhaps the peculiar coui-so which many cases of pueumouia run may 
depend upon the nature of tlie infecting germ or upon some mined infection, 
and some day we shall be able to recogtiisc these dificrent forms of pneumonia 
by their clinical signs, but at present science baa not progressed so far. 

Ill 76 cases'" of pneumonia the pneumococcua was found associated with other germs with 
the following frequency : — 

With Staphylococcus aureus 2B times, alone in 20. 

With Streptocoocus in 3. 
With Fricdlander's baoillus in 2. 
With Streptococcus pyogi'iies P times, alone in 5. 

With Staphylococcus in 3. 
With Friedlander's bacillos in 1. 
With Friedliinder's haoillus 7 times, alone in i. 

The two most important and best known microbes of ptieumouia ure those of 
Friedlandcr aud Frankel, called respectively the Bacillus and Diptococcus pneu- 
monim, and of these a short account may be given. 

BaeUliit patamonite (Friedliinder'a bacilloa).— This was originally dpscribcd by FriedlUnder" 
as coccus owing to the rarity of the bacillus fnrm in the lung. These microbes were found in 
the hepatised jiarts, and moi« in the red than in tbe gray ; frequently in the lymphatics, and in 

■ Arch./, erp. Polk, 1877, vol. iv, 
" rirch. Areh.. 1882. 
• JVicn. vied. Jahrb., 1836. 
' Supplement to 18th Ann. Kop. of Loc. Gov. Dd. , 18BS-9, p. 323. 

' cy. for literature of subject, MondelBHohn, ZtiUeh./. ttiii. Med., 1884. Charcot, UMieim, 
18113. Stembeig, Lancet, 1886, i. 3TD. Comil and Bitbea. Lei BadirKi. Ziugler, PaUtvl. 

... Bauttu }itbdom. dt la Soe. deBioI., 1887. 
iaPInttttul. Patteur, ii. 8, 1868. 

, 18B8. (/. also Kmibich, quoted B. U. J., epitome, Sept. 12, 1896. 
FoHfkr. d. Mai., 1883, i. 716 ; 1884. ii. 333. 
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one coae thej were so minierons iu the cajiillary blood-vesBels as to jiiwlnce a variccso coiidition. 
They were also fomid ' in tlio plearitiD eiuQstiod &s wall iia in the jwricardW and other 
iaflanuuatoiT com|jlicatioUB of (ineiimonia. The; occur siiigl;, in paint, chuiiis or colaoies, and 
are uurrotuided by a ca)«iile which fonns a common sheath round the 
groups. The caiisule is a hjaline mucin-like substance, soluble in alkalis 
and insoluble in acetic acid. Wlien troatffli by Gnun's method the bacilli ^^ O^ ^ 
do not retain the stain, in this respect differing from ths diploooccuB, which ^ III 

does. They grow readily on nutrient gelatine, at ordinal^ temperatures, ^^(ii 

and form a glistening jnrceUin-white button -abBjiod culture, but iu this \ri 

conditiou they do not develop eapauJes. Needle cultirations iirodnce a p- 

"nail-culture," which, however, is not characteriatjo of this bacillna only. ''8' ^8. 

They may aUo he grown upon potatoa Rahbita are refractoiy to iuocula- Kacillus pneu- 
Uon. Mice develop a dissemiuBted pneuiuoiiia ; lliey die in eighteen to uioniEB ( + 500} 

thirty hours, and in the exudations as well as in the blood the cajisulated {FrUdldndtr). 

bacillus is found. 

Diploeeceua pneumonia (Frankel's diulooocciu).— This was discovered by 
Frankel* in I8S4, and fully described by him and Weidiselbaum.' It ia an oval- or lancet- 
shaped micrococcus, sometimes naked, but at other times surrounded by a gelatiiiuua capBule. 
It uflually occurs iu i«irH, but may lie in chains or colonies, or eveu singly. It is found not only 
in the coDSoIidatioD and in thespntum, bnt also iu the various inflamniHtory lesions complicating 
pneumonia, e.g,, in pleurisy, pericarditis, peritonitis, meningitis, otitis, also in cudocaraitis and 
nephritis, as well as in lullanied tissues in the throat, neck, aud mediastinum, and even in tlia 
coujuQcti^'s and in the nose. It has also been fuand in the splenic tissue and iu the blood. It 
is very common in healthy saliva, and is identical with the organism described by PasUiur, and 
named bv Sternberg JfifroranTM laiictoCitUa Pattatri. It is probably the same as that previously 
descrihed by Talamon, but by him confounded with Friedlandet'a orgBuism. 

The diplocovcus stains readily u-ith Gram's method It is difficalt of culdvatioii, and will 
not grow ut all nii potatoe nor on gelatine at the ordinaiy tempei'atui'e. On agar- 
agar and blood serum it grows, but not freely, at a temiierature of 2^ C. (71*0' F.) ; best, 
however, at the body tempeniiture, and forms on the surface tender, 
transjarent, glistening dewdrop colonies resembling the moiature deposited 
on & cover glaaB, Tne presetioa of tlie cuiHulo aeemt to depend in some SBlfe'^ 

nieaaure upon the mode of growth — thus on solidified serum or hi broth Jk^ 69 

there is a distinct capsule, but on nutritive gelatine there is none. Sgi 

Inoculation succeeds in rabbits, guinea-pigs, and mice, the organisms ^^ ^ 

multiplying freely in the blood and seroos cavities. Pnoumonie coiisolida- 
tion is Bometimea produced with luEmorrhagic effusion into the pleura. Fig. SB. 

Rabbits are extremely ausce]itible to this organism, and die in from thirty- Dinlocooctis inieil- 
six to forty-eight hours with the symptoms of seittitiemia. moniiB (Frdatel) 

The raierobeH lose their virulence ve^y rapidly ifeximsed lo the air, or if f + noO) 
cultivated on milk, or on agar-agar and blood scrum, at a temperature of ^ '' 

42 C, [10S° F. ) for one or two days ; in fact, in artiliciBl cultures of all kinds. 

Similar diplococci, except that they are of larger siie, have been found in the pleurc 
pneumonia of horses, a disease which is eminently contagious (Mendclssohu].' 

Epidemic Pneumonia.— The occuirenco of pneumonia in widespreat! 
eiiidemics or iu local outbreaks due to ap(>ftreut infection assumes fresh imiiort- 
ance now that the bacterial origin of pueumouia is established. 

Moat of our information ^ on this subject dates from tiie last twelve or fifteen 
years, and consists chiefly of aooounta of local ontbreaka of the disease Vi-liich 
have been called epidemics. Of epidemics of pneiiraonia in the sense in which 
that term is applied to such diseases as small-pos or scarlet fever we have no 
recent instance. The descriptions of the old epidemics of pneumonia Tever are too 
vague to be of much value nowadays, aud in all probability they were really 
epidemics t>f some other diaeEise, such as influenza or typhoid fever, in which 
respiratory complications were unduly freqnent. Thus in 18^7 puenmonia was 

' C/. Ziegler, I.e. ' L.c. and ZcUnch.f. hliit. Met!., I., Hft. B nnd 8, 1881J. 

» i.e., and ffiiKi. ined. Bit., 1887, Nob. 10-14. 

' Mendelssohn, ZeiUdi-f. l-lin. iled., viL 17S. 

' The most imuorbuit references on this part of the subject are the fonowing ; — Mendelssohn, 
Zeitsch./. kt. Med., 1S64. Sturgeaand Couplsnd, Piteumimta. Q>ll,Iin. Rep. Nctter, Ar^ 
gUn. lie Hid., May 1888. Fliigge, MUro-orgi<nlKncn. . 
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I'emarkably preraleut m Europe aud Aiuerictt, so that out of nineteen places in 
Europe which had a continuous mortality record for twenty-one years, the pneu- 
monia mortality reached its masimum in twelve, being very high in the rest, but 
not reaching its actual masimum until the following year; but this woe tlic very 
time that influenza prevailed, being indeed tbe last great epidemic of that disease 
until that of 1 890 and 1891, when the same remarkable prevalence of, and mortality 
from, pneumonia was observed. In the same way the occurrence of influenia 
deprives of much of its value the epidemic of pneumonia in Iceland recorded by 
Hjaltelin,' and frequently quoted by writers. Other so-called epidemics of pneu- 
monia have also been associated with the prevalence of typhoid fever, aud I do 
not know of any widespread outbreak which can be regarded as one of pneu- 
monia simply. 

What are usually spoken of as epidemics of pneumonia are almost entirely 
local outbreaks of limited extent, restricted to a district, a town, a village, a 
group of houses, a street, or a large building. In all cases alike tlie mere occur- 
rence of many cases in the same locality is no evidence by itself that the affec- 
tion is transmitted directly from the sick to the healthy, but may, with at least 
equal probability, be e.'iplained as tbe result of some common cause. Many of 
these outbreaks can, without doubt, be traced to sanitary defects. Indeed, eo 
close is the connection with insimitary conditions, that the name pythogenic 
pneumonia has been used by authors to denote what other writers would call 
epidemic, though of course the former term would apply equally well to those 
outbreaks affecting a single building, house, or room. Iii such limited outbreaks 
it is often easy to trace conclusively their dependence upon defective sanitary 
conditions. 

For euanipli', Dr Goocla,' uf Eton, records an iiistuiicu in whieli twenty niraoiis were Uken ill 
ill one housv in tlie course of tliroe weelcs — thu tiiitler and two boys with piietinioiiiiL, and the 
lest with sore throata or diarrhcea, The causa was ultjmatfily found in faulty trapping of the 
bQller'a sink. This record also illuHtrateii one of the great djmcultiea in the question of direct 
contagion, for besides the inmates, one bay was atUcked who constantly ^laitad the house, 
and whose attack might have been quoted as an instance of direct contagion bad the defect in 
the drainage not been discovered. 

Sitnilarly in the case of a hoya' school at East Slioeu,* the exciting cause was the opening of a 
ventilator to the main sewer near the house. Here three boys and two aervauts were taken ill 
with pneumonia within a day or two of the 0|>ening of tbe ventilator, and one nf the servants 
died. Previous to the oiiening of the ventilator the house had been healthy, and no further ill- 
ness oocurred when it had been closed. A still more limited outbreak is recorded by Mendel- 
ssolm,' in wluch a coachman, hia wife, and three children all got pneumonia one after tbe other, 
oil removing to a cottage which had been left by the former oiicujiants in a hlthj state. 

Outbreaks in large buildings have also been in many cases traced to similar 
causes. 

This was the case with the outbreak in the Moringer Refunnatorj, which Kuhn' referred to 
oven'rowdiiiK, and tliat in the prison at Kentucky, when 14 |ier oenL of tlie inmates were 
attacked in tlie H;iaco of four months, and which Rodman traced Ui grosa sanitary defects. 

House I'Tieujitonia. — In this place reference may be mode to cmos in which 
pneumonia has appeared to stick to particular house.'*, and to recur constantly in 
tbe same house at irregular intervals. 

Thus in one house* during tlie spaue of fifteen years pn 
times, only three years escaping entirely. In another hou; 
16 times, and in another's times in the course of 3^ years. 

' CoU. Inv. Rip. ' Ihid. ' Ibid. 

* Zeitich. /. blin. Med., 1884. ' Birl. tlin. Woeh., 1888, No. 17. 

"Schroeder, Zn StaHitik dtr Ci: Fneam,, Kid, 1882. 
' JUigensen, Cv. Atewm., 1SS3. < Botan, D. mtd. W., 18S7. 
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The difficultiea are, of course, much grenter hi traciug to the proper cause the 
outbreaka in large districta, such as streets, vilUgea, or towns, but eveu )iere the 
possibility of Banitary defects being the real cause cannot be diamiaaed without 
due consideration. 



Still in tins eonueotiou it must be remembered that it may be true, as 
Gerbardt has asserted, that typhoid fever may attack the lungs alone while the 
intestiaes escape, though for myself I must say that I tiave not mot with any 
case which supports such a view. 

So far, then, there is little evidence forthooraing that pneumonia is trans- 
mitted by direct contagion. Many of the authors, indeed, who describe these 
epidemics expressly state their opinion that the cases were not in their experience 
infeotious. 

DireH infedion. — Tiic evidence in favour of direct infection is very scanty. 
Tha8 Netter,' a tlioroughgoing coutagjoniflt, cau ouly find recorded 30 tsEes which ha renrda 
M coBoIoBivft, Out of the 1085 cues ujion which the report of tho Collective InrestigBtwn Com' 
mittre is bued, ouly 20 sup]Kirt the theory of coiituion, and game of tlie cases quoted « jiroof 
of GontagioD sdinit of other interpretations, many of them beinf; instances of house-pneumouia 
limited to a house or room. In Pateliet's' itcrifia all the inmate of a Hmall house— vit, four 
hrothers and one suter — were Bwelit off by pneumonia within three weeks. In Daly's' series four 
children, the mother and grandmother, followed one another in rapid succession with pUBumonia, 
and the two latter died. lu Finlayson's * case five out of tliirtocu inmates of the same house were 
attacked. Similar casex are recorded hy Slade-King,' MuUer,' Oliver,' and others. Besides 
these, there are the still more Btriliing cases in which pneumonia attacked a healthy person after 
sleetiingin the same bed with a patJent sHlferipg from it, Instanws of this are rword«d by 
Proty,' Kohn ' ami others. 

Still, however striking such caaea may be, none of them are really conclusive, 
for the influence of the house or room cannot be eliminated. 

A few instances, however, remain which point strongly in the direction of the 
possibility of contagion, for in them pneumonia has beeu apparently given either 
by a convalescent from pneumonia or by a third person to one who had not 
otherwise beeu in contact with the disease. 

Dr. Wynter Blyth "' rcconlB a caao iu whicli a fanner with pneumonia was nursed by liis 
niece, who aeqnired the disease and went home, where soon after her husband was attacked with 
it. In a second instance a farmer with pneumauia was nursed by bia servant, and died, arUr 
which the servaut also developed pneumonia and went home, whei'e, within a few days, hej' 
married sister also fell a riotim to iL 

Bntry's " caw la of the same kind. A man contracted pneurooiiia and was seiit home to his 
bniilf. They lived in an isolaUd mill, and shortly following the arrival of the patient the 
mother, father, and one of the nephews residing iu the house were also attaokcd. Schrtitter's " 
case is a striking one of Che same kind. A man had been ill for seven weeks with rheumatic 
fever, and had never left iherooni, when his father was brouBht into it suH'eriiig with pneumouia 
and put into the son's bed. The son slept witli him daring his illness, and eight days later was 
attacked with pneumonia also. In the outbreak already referred t<i in the Morinser Keformatory, 
Knhn" records that sereml cases arose iu the faniilira of attendants who lived out of 
the buildings and had not themselves liad pneumonia, so that, unless the pneuniouiu 
was due to some general cause affecting tlie district, it must have been conveyed by the 
attendants indirectly by their clothes or persons. Flindt" also records a case in which tlie 

' Arch. gin. dt Mid., May 1888. * Lanett, 18S2, i. 305. 

' LaiKtt, 1881, li. 824. ' CoU. Inv. Rep. 

' PraetUvnur, 1884, p. S05. " Arch./, tlin, Mtd., xxi. 

' Lanml, 1895, ii. 760. • Lyim Mid., 1889, i. 191. 

» Berl. tl. Woeh., 1888, 667. '" Laiifit, 187B, SepU 18. 

" Anh. Uin. 3[«d., xzix., 1881. » Schmidt's Jahrh., 1862. 

" iK-eii. " rink. Jahrb., 1884, ii. 1 
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bedclothes vliich liad been uaad t 

little while later, used withoat ? 

daya later attached by imeumonis. lu another case the source of infeotion was Buppowd to be s 

choir vliirh had been brought home by a woikmiui to his houiK to nieiid out of uk room of a 

patient who had died of pnanmonia. 

Netter' and MendelsaohD'^ record cases also in which patieots iu the ward bare apparently 
ncquirod the disease from neighbouriog pneumonia patients, 

In Talamon's' caaes, the iDothordied on the ninth da; of pneumouia. The husband and son 
went out in cold weather to register Hie death, and were both seiiod with a rigor on their return 
and developed pueumouia, the liusbaud dying in a few days. The son had a veiy Bererv double 
jiueumonia, bat ultimatoly recovered. 

In MoBlor'H • case the father died ou tlie fiftli day, Jan. 22nd ; the wife was attacked on the 
day of the fatlier's death and died lire days later. The son, aged 3D, who visited his pareuta 
but did not reside in the houxe, was attached the day before the mother's death and died after 
twelve days' ill neaa. The daughter who stayed id the house for four days, from the death of the 
father to that of the mother, developed pneumonia three days after leaving, but recovered. 

This case is interesting, as the bacteriological examination showed the cose to be one of septic 

Lastly, cases are recorded in which the infection is supposed to have been conveyed in ntero, 
the mother sulfering from pneumonia at the time the child was born.' 

In one case the mfont was ill at birth and died shortly after, when the apex iit one lung was 
found to be consolidated and to contain pneumocooci. 

In another case the child lived four days, and p<iK-i»orl»m was found to have pneumonia and 
pleurisy, suppurative [irricarditis and meningitiB, the pneunocaccuB being (ireaeut in all the 

In Levy's' case the mother died one day aftor parturition, the infant three days later with 
loliar and lobular pneumaoia. pjieiuiiecncci were found in the pleura, lung, and blood. 

Paeumococci have also been found in the milk of nursing wonieD n-itli l>neuminiia, but 
usually the eecretion of milk is arrested. 

As coQceniing all these cases it must be said that thoj are extremely rare, 
even if they are all accepted without criticism, as conclusive. 

Against them must be set the common experionoe of all observers, that 
pneumonia, as it is ordinarily met with, is, at any rate in this countiy, not 
infectious, t.e., it is not, under ordinary c i re u instances, transmitted from the sick 
to the healthy, 

It may be that these instances oF epidemic or infective pneumonia 
are due to some other infection than tlie pneumococcus, but so tar this 
has not been conchtsively proved by bacteriological investigation. Indeed, 
in some of the so-called epidemics the pneumococcus has been the prevailing 
germ. If this be so we have two alternative theories ; either that the pneumo- 
coccus may under certain, bo far unknown, couditious become specially virulent 
and infective, or that the prevalence of some other epidemic affection, like 
influeima, renders the body specially stisceptible to the attack of the pneumO' 
i:occU8. Tills latter seems to be the most probable explanation. If so, and 
romemheriog tliat the pneumococcus apfiears to be almost constantly present in 
the saliva of healthy persons in a non-virulent form, it may be that cloanlinees 
and a careful mouth -toilette may do much to diminish the prevalence of 
pneumonia as a complication of those diseases, e.g., influenza and measles, of 
which it is BO common a sequela. 



LongstaFa' investigations 




the mortality statistici 



from those of typhoid fever as to afford ni 



■ J/tU. lfcH/.,Mav. 20,1895. 
' Tliuraar, Thesis, Miincbea, 1381. Ki'ti 
' ' f. fip-r. PaUt., 1889. 



confirm the conclusion to which 
res of pneumonia differ so markedly 
IV that they are diseases of a similar 



* Lotteel, June 25, 1 
, So.'. ,l'. Biol., 1889. C/. Ciiareot, i/ttf., 
' Stuiietiv - " 
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f liamcter unil spread in a. aimil&r way, and altliougli tllb statistiua da uot actually exclude the 
pOBaibility of a communicable pneumouia, haring do coaiiectiaii with oold, they aliow that sucL 
a theory coald account fur but a Bmalt proiiurtion of the deatha attributabte to 



Incubation Period. — If pneiimouia be at the moat ouly in raro inataaoea 
an iiifectiouB disease, the period of incubation becomes of slight importance. The 
period as usiinlly given ia short, viz., two or three days, but the variability of 
the supposed ineubation is one of the difficulties which the contagionists have to 
meet, for it is often necessary to assume much louger periods, e.g., as many weeks 
or even months, in order to bring all cases into conformity with the theory. 

Immunity. — One attack of pneumonia by no means confers immunity, i.e., 
protects the patient against another ; on the contrary it seems greatly to increase 
the liability, so that about 30 per cent of those who have had pneumonia once 
have it again at some time or another. This ia the average of a number of 
statistics given by Jiirgeusen.* 



Nettcr- holds that the liability even goes on increasing, for while 26'8 per 
cent, of those who have had it once Iiave it again, 35 per cent, of those who have 
had it twice have it more tlian twice. 

Biesell's' results are as follow ; — Out of 102 cases in which pneumouia had recurred 31 had 
it tliree times, 10 four times, 3 livs times, 1 seven times, and I eight times. 

Kspeated attacks are uot at any mli^ uncommou. For pneumonia to reciu' 3, 4, and & times 
h by no meana rare. I know an instance in which it recurred 6 times, the last being fatal, 
and Lcyden recoids a case fatal iu the 7th attack. Instances of an 6th, Bth, IQth, 11th, and 
16th attack ai'e recorded by GrisoUe, Keiler, Ghomel, Traube, and Andral respectively,' aud 
even a 28th attack is recorded by Sosh and a 30tli by Moellmann. 

This being so, the chances of discovering any means of preventive inoculation 
against pneumonia are small at present ; but the other line of investigation which 
has been so successfully followed iu the case of diphtheria is more promising. 

Various auimiUs have been rendered immune to pneumoooocic infection, e.g.^ 
rabbits, cows, asses, and horses, and the blood-serum obtained from such immune 
animals has been employed as an antitoxin injection for pneumonia in man. 

The antitoxin treatment, first initiated by Klemperer,' has been actively 
pursued by many investigators. The fluids employed have been (1) the ex- 
pressed juice of pneumonic tissues, {2) the filtered and sterilized products of 
pneumococcus cultivutiuus, aud recently the blood-senim of immunised auimala, 
e.g., the cow, ass, and rabbit. Recently blood serum from persons convalescent 
from pneumonia has also been employed. '^ 

The reports of different iuveatigatora vary greatly, but they all seem to agree 
iu the opinion that the injections at any rate do no harm ; at the same time they 
have not been followed by any striking success, so that for the present the 
serum treatment of pneumonia has not justified the promise which it lirst held 
out. 

MORBID ANATOMY.— Wiiatever difference of opinion there may be as 
to the bactcrio!oj;y of piieuraonia, there is none as to the anatomical changes 
produced by it iu the lung. 

' Ziemaoeu, loc. eil, '' Lot: cit, 

' Fieri. Jahrb. gerichtl. Mtd., 1889, N.F., i. 14S. ' Cf. Zieumen. 

' Mosny, Arch, de Hid. Expir., 1893, No. 2, p. 2flQ. 
* Eyre and Wuhboonw, Laauf, April B, ISM. 
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I'ueuitionia consists of B fibrinous e:(udatioii into the alveoli, ivhich expels 
the air and completely fills the vesicteH, so as to oouvert the parts of the lung 
affected into a solid airless mass, which sinks in water and presents on section 
a uniform granular surface. As iu other inflanied tissueB, the firet change which 
the pneumonic luug iindergoea shows itself in the circulation, the vessels becoming 
greatly distended with blood, and accordingly this is spoken of as the stage of 
kypertemia or engorgement. The hyponeraia is rapidly followed by exudation, 
by which the parts atfected are rendered solid and look on section not 
unlike a piece of liver, a resemblance which suggested the mime liepatifalion, 
by which this stage ia nsually described. The hepatiaed portions differ iu 
colour according to the amount of blood they contain, aud to the changem 
which the exudation has undergone, and are described as red or 'jray 
accordingly. 

The three stages, then, which are usually described are (1) the stage of en- 
gorgement, (2) that of red and (3) that of gray hepatisation. No sharp line can 
of course be drawn between them, for they pass gradually one into tlie other, 
ivnd are not infrequently all present at the aame time, the parts affected first 
being in the gray stnge, those affected later in the red, while the margins 
are still in the stage of engorgement, so that by sections taken from dilTereut 
parts of the same hiug the whole evolution of tlie disease iimy he ea^ly 
Btudicd. 

1. The stage of engorgement. — In this stage tlie parts are bright red, or if dark 
at first, rapidly become bright on exposure to the air. The tissues are gorged 
with blood, and there is excess of secretion in the small air-tuhes. The vessels 
which run iu the alveolar walls and round the iufuudibula are distended and 
project into the lumen. Some of tlicm may even rupture and cxtravaaatioaa of 
blood be found in the alveoli, 

2. The stage of red hepatieation. — In this stage the vessels are still distended, 
but copious exudation has taken place from them and filled the vesicles. This 




i^tiou or lung ill 

is u oast of a fimalf hronoliu; 
(from Comil »nil Ranvipr). 





FTg (11 
Ik smull broiiLliua anj , 
Icrmiual ulveoh ( + *0) 
iiii Conul >nd RanTier) 



exudation is composed of white and red Wood cells derived from tha blood, and- 
a few large epithelial cells derived from the walls of the alveoh the nhole felted 
t^iether with threads of fibrin to form solid casts of the vesicles and infundibula. 
"* J GUI always be obtained easily from the surface of a bectiou by 

"Lure frequently found in the sputum The proportion of red to 




Fig. 62. 
Epithelial nnd white blood cslls, 
obhunnlby Bcra|nngthesiu'ritce 
of ■ pneunioaio patch in rarious 
sUf^ or fatty and granular 
diiimt«gtation. 
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white cells as well as the amount of fibrin dillbrB much in different cases and in 
different parte, even in adjacent alveoli. It was this resemhUince in strticture 
to that of a croupous membrane that suggested 
the name of croupous pneumonia. 

3. The riage of gray hepatimtion. — In this 
stage the exudation consiBts almost entirely of 
white cells, but the alveoli contain an incrcaaed 
ntiinber of epithelial ^,^eUs, which are most abun- 
dant between the exudation and the walls of the 
vesicles, showing that to the acute inflammation 
there has succeeded more or less of a catHrrhal 
process by which the loosening of the casta and 
their softening and removal are facilitated. The 
red blood cells and the fibrin have disintegrated 
and almost entirely disappeared. The cells, both 
white and epithelial, are all in a condition of 
granular and fatty degeneration, and it is to the 
colour thus produced, associated with tbe dis- 
appearance of the vascular congestion, that the 
gray or yellow lint is due. The consolidated parts, whether in the stage of red 
or gniy hepatisation, are distended to their maximum, and the tension is 
indicated upon the outside of tlie Inng by tlie protrusion of those parts corre- 
sponding with the intercostal spaces, so that deep depressions or furrows are left 
corresponding with the ribs, and the sanie evidence of tension is given on section 
by the retraction of 
the tissues, und the 
protrusion of the 
exudation, thus giv- 
ing the cut surface 
its granular appear- 
When the hepa- 
tisation is near thf 
surface, the pleuiiL 

the opposed portion 

of the costal pleura, 
is in a condition of 
acute inflammation. 
It has lost its polish, 
is roughened and 
wrvered with flaky 
lymph, and if not 
separated byefFnsion, 
the opposed surfaces 
here and also be- 
tween the lobes have ^'S' ^^■ 
become adherent. Acult pneamoiiia, to bIiuw £ 

The inflamma- 
tion, as a rule, spreads from the afi'ected vesicles some lit 
bronchi, and usually takes the form of a more or less s 
widespread, i.e., not confined to the immediate neighbourhood of the pneumonia, , 
may constitute a very serious complication of the case. Tn some cases a fibiipQvijJ 




256 



DISEASES OF THE ORGANS OF RESPIRATION. [SOC. 37. 



exudation similar to that in the alveoli takes place into the tubes, so that dendritic 
casts are formed, and may be expectorated, as in plastic bronchitis or in croup. 

The question has been discussed whether the exudation comes from the 
bronchial or the pulmonary vessels. It has been assumed that the bronchial 
arteries, being the nutrient vessels of the lungs, are chiefly concerned in the 
inflanmiatory process. Pneumonia has, it is true, been met with where the pul< 
monary artery has been plugged, but it is most likely that both sets of Tessels 
take their part in the process. 

The parenchyma, or actual tissue of the lung itself, is, except for the transi- 
tory congestion, little if at all affected. In some long-standing cases a slight 
degree of small-celled infiltration is found in the lymphatic and perivascular 
tissue, but if it be more than a slight amount it is a question whether we have 
not to deal either with changes antecedent to the pneumonia, or with another 
form of affection different from, and perhaps not even related to, pneumonia 
{cf. Indurative Pneumonia). 

The circulation, through both lymphatics and blood-vessels, remains free 
throughout, and to this is probably due the rapid absorption and removal of the 
exudation after the inflammation is past. 

The most striking peculiarity of pneumonia, as the name lobar implies, is the 
rapidity with which large portions of the lung become involved, so that in the 
course of a few hours a complete lobe, the whole of one lung, or even a consider- 
able part of both may become consolidated. At the same time a patient may die 
pf pneumonia, and yet the area of consolidation be not larger than a small orange. 
The weight of the exudation may thus vary from an ounce or two to some pounds. 
Whatever its size, the part affected presents the same appearances. It is fleshy, 
airless, firm, but tearing easily, and has a uniform granular surface on section. 

The consolidated lungs are always much increased in weight. They are often 
two or three, and may be even four or five, times as heavy as normal. 

The average weights of the healthy lungs in adults are, according to Bold — 

For the Male. For the Female. 

24 ozs. . . . right ... 17 om. 
21 left . . . 16 ,. 



Total, 45 ozs. 



32 ozs. 



In the 100 cases taken from the post-morUm record of St. Bartholomew's Hospital, the 
weight of the affected lung lay in 22 instances between 40 and 50 ounces ; in 6, between 50 
and 60 ; in 2, between 60 and 70 ; and in 6, between 70 and 80 ; while the 8 highest were 92, 
94, and 102 ounces respectively. The increase in weight is not, however, confined to the pneu- 
monic lun^ alone, but the opposite lunff, even when not also pneumonic, is often much above 
the normal weight This is no doubt due to the collateral congestion, i.^., to the increased 
amount of blood present in it A good idea of the actual diminution of the respiratory capacity 
may be obtained oy taking the sum of the weights of the two lungs together ; and it is oy no 
means rare for the combined weights to amount to two or even to three times the normal, •^the 
normal average being for the male 45, and for the female 82 ounces. 



Weights of the two lungs together, and of each separately where one lung only 

was pneumonic. 



Right, . 
Left, 

Both, . 



102 
18 

120 



94 


92 


83 


81 


36 


27 


28 


25 


130 


119 


111 


106 



77 



76 
28 

104 



76 



70 
28 

98 



70 
20 

90 



67 
24 

91 



64 

28 

92 
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The heaviest weights are all found, as would be anticipated, where the right lung is the seat of 
the consolidation. 

The figures where both lungs are affected are interesting, for though the weights of each single 
lung are much smaller, the aggregate of the two is still very considerable. 



Weights where both lungs are affected. 


Right,. . . 49 
Left, ... 48 


53 
40 

93 


52 
36 

88 


48 
37 

85 


45 
27 

72 


Both, ... 97 



It is very remarkable how large a portion of the lungs may become involved 
before death occurs. In one of the cases cited the whole of the right lung was 
solid except the anterior fringe of the upper lobe, as well as the lower two-thirds 
of the left, the weights being 53 and 40 ounces respectively. 

The parts of the lung attacked, — The right lung is more frequently attacked 
than the left, and the base than the apex. An analysis of 750 cases in St. 
Bartholomew's Hospital shows that the right lung was the seat of the lesion m 
48 per cent, and the left in 44 per cent., while both lungs were attacked in 
8 per cent. 

With these Pye-Smith's figures closely agree. Right lung, 47 '4 per cent. ; 
left lung, 39-9 ; both lungs, 12-7. 

Jiirffensen's ^ statistics give a somewhat higher percentage for the right lung, as do also those 
of Moe&mann.^ 



Right 
53-1 
53-7 
54 


Left. 
36-5 
38-23 
37 


Both Lungs. 
10-4 (JUrgensen.) 
8*0 (Biach.) 
9 (Moellmann.) 


Biach's detailed figures are as 


follows : — 








Right, 53-7. 

12-15 

1-77 

22-14 


Le 


ft, 38-23. 


U^per lobe. 

Middle, 

Lower, 


6-96 
22-73 


Upper and middle. 
Lower and middle. 


2-65 
5-64 




Uppe 

••• - lov 

othe 


Whole lung. 


9-33 




8-54 . 



Both, 8-0. 
1-09 



3-34 



•64 



The base of the lung is attacked in from 75 to 80 per cent., and the apex m 
about 18 per cent. My own statistics give 75 per cent, for one base, 16*5 per 
cent, for one apex. 

Base pneumonia does not exhibit much preference for either side, for it is but 

a little more frequent on the right than on the left. Apex pneumonia, on the 

other hand, occurs nearly twice as often on the right side as on the left, as the 

following figures show : — 

Right Left { Right Left 
n^r. /Apex, . . 11-5 5*0 ' 13*8 4*6 I t>„^ q^.., . 

^'^'^ JBiw, . . 36-0 89-0 32-2 34.3 jPye-Smiths. 

If both lungs are afifeoted it is usually both bases, and only rarely some other 
combination of parts, the most frequent being the association of the right apex 
with the left base, and the rarest that of both apices. 

^ Loc, cit, 

•^ Berl. kl. Woch,, 1889, Nos. 16, 18, 20. Clifford Allbutt, Med., v. 132. 
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Tbiis out uf the 8 per cent, in vhich both lunga iwe ulfeated, botli buses were involved vu 
S>2 ^r uoiit., ftnd both ■pices in onl; O'l per ceuL The ri^ht apex and left base were 
Bssociftt(>d in 1'5 per cent., and the left apex aud right base m 0'2 |ier cent 

Id chilrli'tiu, although, as stated, croupous pneumonia is much rarer tliaii iu 
adults, it mucli more frequently attacks the apex ; aiid that the more so the 
younger the child is, aa is shown by Schroeder's statistics : — 

Age. Apex Pneimioiiia. Base Pneumuuia. 

0-6 years, . . . . -14 per cent 58 par cent. 

6-10 ., 38 „ 82 „ 

10-15 „ 37 „ 83 „ 

AdnltB, 82 „ 68 „ 

The parte of the lungs which are not consolidated present the aigoa of more 
or less congestion, emphyaema, and bronchial catarrh. 

They contitin an unusual amount of blood, and section ia followed by tlie 
abundant esoape of frothy blood-atained Huid. The bronchi contain a good deal 
of secretion. This is often mucopuruleut, as in ordinary bronchitis, bnt at other 
times it is serous in character, and may be so abundant as to constitute actual 
cedema of the lung and cause it to pit on pressure. This condition of CBdema 
in most marked in the lowest parts — th&t is, at the bases behind, where it is called 
" hypostatic congestion." When one bnse is the scat of pneumonia the other may, 
in this way, be rendered absolutely airless. This hypostatic congestion may be 
the eiplanation of tbe fact that when pneumonia spreads to the opposite lung 
it is the bnse that is usually attacked. 

The bronehial glands are swollen, red, and congested, t.e., are in a state of 
secondary iiiflammation, but this rarely, if ever, reaches tlie eitent of suppuration, 
and, when the pneumonia subsides, quickly disappears. 

The heaH presents no characteristic changes peculiar to pneumonia, for 
porioarditia and endocarditis are to be regarded aa complicadoua, and will be 
referred to later ; but the cavities are often greatly dilated, especially those of 
the right side, and are lilled with atttt-irtortem clot. These olots are often bulky, 
firm, white, and clearly formed during life. They often occupy both auricle 
and ventricle, and even extend some distance into the pulmonary artery. They 
are not infrequently the cause of deatli, either by the obstruction they cause to 
the circulation or by a portion becoming detached and being carried Into the 
pulmonai-y artery. 

The spleen is sometimes enlarged, but by no means invariably. In the series 
of cases referred to, it was not mrely of normal size and weight, and sometimes 
even smaller than usual. 

Thus in 10 coses only wiu it described as nurkedlj enlarge 
weight of 16 to 21 ounces. On the otlier hand, it was remarki 
weighed only SJ auuces. 

Importance has been attached to enlargement of the spleen as evidence of tbe 
infective nature of the disease, hut if so, Che enlargement should be more frequent 
a it is, and it must not be forgotten thut there are other cuuses present which 
sufficient to produce it, notably the -venous congestion due to the obstructed 
llation through the lungs. 

Iq the same way the small hiemorrhagic points, which are not infrequently 

id upon the pleura and pericardium, beneath the peritoneum, and in the 

tnucous membrane of the stomach, and which are so ofteu pointed to as evidenoe 

'rf infection, may be nothing more than the results of the mechanical obstruction 

he circulation. 
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With these exceptiona other lesions when prcaeut are to be regarded as acci- 
dental complicatiotiB rather thaii as esBeiitial parts of the disease. 

When the active ioflaminatioii ends, the oonsolidatioii is rapidly removed. 
The colls of the exudation undergo fatty and granular degeneration, the cou- 
solidatiou liquefies owing to the changes in the cells, assisted by the catarrhal 
exudation fmm the walls of the resides and bronchi, and the softened products 
are then removed by absorption or expectoration. lu this process, or resolution, 
as it is called, abBorption plays a predominant part, owing, doubtless, to the fact 
that the circulation throngh the blood-vessels and lymphatics contiuuoB free and 
unimpaired throughout the disease. 

In the course of time, perhaps of only a few days, resolution is complete, and 
the lungs are restored to their original state. In the case of the pleura, however, 
resolution is often incomplete, and more or less extensive adhesions reniaiii over 
the seat of the pneumonia. 

COMPLICATIONS.— Of the results of pneumonia by far the commonest 
are, on the one hand, resolution with recovery, more or less complete, and, on 
the other, death from exhaustion or sulfbcation. 

When the case is fatal the lung may be found, of course, in any stage of 
iaflammation. Most fre(|uetitly, however, it is in that of gray hepatisation, but 
it is not rare to find it in a state of purulent or puriform infiltration. In the 
puriform state the lung ia simply in the condition of gray hepatisatiou, under- 
going softening and liquefaction as described, but in the purulent state a con- 
dition akin to actual supptu^tiou exists. The lung is then dull gray, soft, 
semi-fluid, and very brittle, as if beginning to break down. It is believed by 
many that this condition never occurs except in fatal cases, and that it is not 
the result of the pneumonia but of a separate infection with suppurative 
organisms. 

Ill the IDD fatal CB£oa referred to the cuiidition ia specified in Oj, and out of these it was that of 
gray hepatisSitiDD in S3, ar about onebttr; of red heiratiBatioii in 17, or about a quarter ; of partly 
red and gray in 4 ; and of pnmleat infiltratioD in 10. In 3 of the last 10 the tiseue had 
almost broken down into snppursttoa, aud in 2 othcra the colour was greenish gtay, and 
looked as if it were gangrenous, though Che charsct^ristio odonr was absent. 

The other patliological conditions to which it is usually stated pneumonia 
may lead are ahc&u, yaiigrene, and interstilial induration. They are all, how- 
ever, at the most but rare sequelte. 

Abscess after puciuuonia is extremely rare. 

Of 1166 cases reported in the medical statistics of St. Buitlioloniew's Haapital, abscess 
occnrred in 2 only, a boy of 1 1 and a man of 30. 

In my own aonea at 100 &tAl cases abscess was found in 1 only, and its walls were thick 
and fibrous, so that it cunld not have owed its origin bi the recent piienoiODia. 

Setlo' in 7SD cases found abscess in II, i.e., I'S per cent. Of these 7 recorered with 
evocuatioD of the pus by ezpectoration, or by oponition ; and 1 died. , 

Even when abscesses are found they may be due to other causes, e.g., pyemic 
infarcts or septic and other foreigo substances in the air-tnbes, round which 
pneumonia has developed, so that the mere co-eiistence of abscess and pneumonia 
proves nothing as to the causal relation between them. In those rare cases in 
which abscess really follows pueumonia it is most probably the result of a special 
septic infection akin to that which causes general suppuration or gangrfi' 
Some abscesses certtunty originate in local gangrene, for the slough may be fot 
pott-mortem, or be expectorated during life. 

■ Zeitieh. /. klin. lied., xxxvi. 



AbsccBH does uot, however, lead necesearity to a fatal result, sc that ilic 
frequeucy, or rather rarity, of abscess after pneumonia oiust not be det«rmiued 
from the experience of ihe dend-hoUBe alone. 

Gangrene is as rare sa abscess, pe-rhapa even rarer. It may be diffuse or 
localised, and in the latter cat^e, if not fatal, may subsequently present itself as an 
absceBS. The gangrenous parts are crowded with septic organisms, with which 
uIbo the vessels are phigged, and it may be to this obstruction of the cirouUtion 
that the gangrene is in great part due. Uangrene is most likely to occur wlieu 
the sources of putrefactive infection are already present in the lung, and thus it 
may follow upon pneumonia in patients who have already bronchiectatic or other 
cavities with putrid contonta. 

The I'ftrit]' of gangrene is shawn b; statistics, for in the ColiectiTe Investigation ReMits 
oul; 2 instances are recorded out of 10B5 cases, and therewith the St. Bartholomew's atatutics 
almost exactly agree, for thej show only 2 easve out of 116&. The one, a ynath of 21, died, 
tlie other recovered. Couiilaud, out of SS cases at eaoKrene met with in the oouiw of ten years 
'lal, fouudonly Uiisaooiatffiwith pt * ■■ ■ - --■ 



it the Middlesex Hosjiital, found only 14 usaooiatwl with imeumonia, and in only 8 of these waa 
Lhe mngrene consinuent on the {ineumonia. 

In tny serine of 100 fatal cases onlv 2 were in a condition ap|iroMhing gsngren 
neither of tbeee wm the characterfjtic oaour jiresont. 

SeUo's' atatisties give 3 cases in 760, i.e., 0'4 |>er cent. 

Induration— Fibrosis— Interstitial Pneumonia.- When indi 
spoken of as following pneumonia, what is meant is not the local fibroaia which 
spreads inwards along the tniheculie of the lung from a chronic thickened pleura 
{pleurogenic ivduraiion), nor those patches of induration in the substance of 
the lung which may have many origins, but a more or less diffiiao wide- 
spread induration involving those parts of the lung which have been previously 
the seat of pneumonia. 

IVIiat has beeu de<Bcribed in »uch case^ is oa follows : — lu the early stage, the alTected [wirts 
remain solid, airlesa, and granular on eectiou ; the interstitial tissue of the lung is round 
infiltrated with small cells in active iiroliferaljou ; the alveolar contenbi become gradiully 
ornnised and converted into fibrous tissue by the passage into them of blood-vessels from die 
walls, so tliat in the i>nd the alveolar contents are continuous with tbe interstitial induration, 
until by the contcsctiou of tlie newly-formed c-onnective tissue the alveoli are in great part 
obliterated, and a solid mass of fibroiia tiasue is [iroduced. It is, however, an open question 
whether this condition is not an affection, fui geiierU, indcjiendent of and not in any way neces- 
sarily related to acute pnenmonia. 

Theoretically it must be admitted on the analogy of ottier organs that acute 
pneumonia, if its resolution be long delayed, may end in interstitial induration, 
and this no doubt happens in certain cases. The question is whether tliis event 
be a common or likely occurrence. Common it certainly is not, and many of the 
most protracted cases of pneumonia end at last in complete resolution. Even 
where induration is found in the lunga of a patient who has previously had 
pneumonia, it does not of course follow that it has been the result of the pneu- 
monia. The difficulty is simitar to that which besets the question of the 
relation between acute nephritis and granular kidney. It is not improbable that 
the same conclusion is true in both cases alike, viz,, that while interstitial change 
aiay sometimes follow the acute jiiflammntion, inabauces of it are rare, and that 
most cases of interstitial induration are to be referred to other causes. The 
probabilities iire, at any i-ate, in favour of this view, but the subject will be 
more fully discussed under the head of Chrouic Interstitial Pneumonia. 

CUNICAL COURSE, PHYSICAL SIGNS AND SYMP- 

MS. — Pneumonia is such a characteristic disease that no hctt«r descrip- 
"e given than the account of a typical ease. 
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A youth, 18 vears of age, of durlj good health, wsb suddenly attacked in the later part or 
one afternoon witli a violent Hhivering iit, whieh luted nearly half an hour, and was almost 

fitremelj ill, bad a racking frontal headache and a constant sense of nausea, and as Boon as 
possihle was put to bed. The |«in in the aide continued and became more severe, so that 
It caused great disti^eaa in breathing, whila at the aame time a short, dij, frequent cough came 
on, which, on account of the pain it gave, the patient did his best to control, but without 
succeaa. That evening he became very ^veriah, and could not aleej> because of the pain and 
cough. During the fifllowlng day ho remained in mach the same state, oxe6i>t tliat he grew 
gradually wotse. Ho lost all appetite and Buffered much from thirst ; the stomach was so 
irritable that he vomited almost everything he took, andat the tame time diarrhcea set in, which 
lasted for the neit tliirty-sii honra. It was on the third day of illness that be came undei- 

Snl day.— The patient was found to be a fairly developed but somewhat weaklv-looking 
lad. He was Iving on hia back iu bed with an exprcaainu of pain upon his face, breathing 
rapidly and with evident distress, for the reepirotions were short, shallow, and jerky, while the 
alse nasi dilated widely with each iuspirafion. The cheeks were ifd and flushed, the com- 
plexion somewhat duaky. 


was coated with a thick fur, 
while the tipaud centre were 
drr, brown and cracking. 
The skin of the body felt 
puugently hot and dry, and 
the temperature proved to 
be 104°. The pulse was 120 
and of slightly increased 

short, shallow, frequent, and 
iutemipted hy coiioh. The 
patient could speak only in 
short, jerky saiiUiipm, for 
he did not dare to breathe 
freely. He made complaint 
of pain iu bia side, of cough, 
frontal headache, and thirst. 
The oough was frequent, 
Bhort, hacking, restrained, 
and without expectoration. 
The urine was scanty, lOSO, 

iag a copious sediment of 
urates, but was free from 
albumen. The ratio ot ttio 
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wiJ the diffiooltj on breathing oonsiderable, though, owing to the greater delirium, the patient 
viB leas conscious of his statu aud therefore less distressed. The pulse remuned tlie same, bat 
tlie lespirationa had risen to GO, so that the pulse respiration ratio was still further ra'lnced ^^, 
i.e., about 2} only to I. 

The aucfeedittg uight was spent, like the former, in restless delirium, but the next morning 
(B(A day) the lBra[>enituro had fallen nearly 2 degrees, and with this was associated nu 
improvement in the general condition and a decrease in the delirium. Fliysical emmiuatiou 
allowed that the dnlnees liad extended upwiirds to the middle of the scapula and fonrards in 
the axilla, so that the whole lower lobe woe clearly involved. Over Che whole dull are* 
bronchophony and bronchiol hreathino were heard, except at the lower jiart behind, where both 
bi'eatli- and voioe-souiids were inaudible. The temperature ransed between 103° and 101°, 
the plllfie was 120, and the respiratione GO. The general vuudition had somewhat improved, the 
cougli was looser and asaoriated to-day for the first time with the chatuctcristio expectoradou, 
the sputum being scanty, viscid, and rusty. 

The improveiuent continued throughout the day, and the night, like the day, wus better than 
the last, so that the patient was less delirious and ohUined more sleep. 

eck day. — The morning found the [latient still better, and refreshed by his better night. 
The delirium was less, the cough and ex|iectoratian about the same, T. lOS'S; P. 100, and E. 44, 
the most important tangible facts being the dro|) of 20 in the pulae rate and of 6 in the 
reaiiiration rate. This morning a patcli of heriiea made its apjiearanee upon the upper lip on 
the left aide. 

At S p.m. the temperature, which had been giadnnlly faltinK through the day from 
103'3° tol02'S°, sudden! V dropped, and before midnight reached 96°. The crisis was accompuiied 
by profuse sweating and by a further drop in both pulse and respiration rate. Great general 
improvement at once took place, the delirium disappeared, and the jiatient lost almost all 
disn-ess. The urine was »;anly, concentrated, and deposited a very copious sediment of urates, 
but was now, as it had been throughout, free from albumen. 

The night was spent in quiet ateep, undisturbed by delirium, and the next (7fA daj/) 
morning the jiatient looked a different being. The face waa |>ale, but the flush and duakineBa 
were gone, the expression of pain and anxie^ replaced hy one of quiet weariness. The cough 
continued, but was almost without pain, ana the expectoration was much reduced, though still 
maty, No chaiiM could bo mode out in the physical eigna, but the general improvement 
continued, and the pulse and respirations fell atilf furilier to 39 and 30 respectively. 

The subsequent course of the case was one of uninterrupted convalescence. The teniiieraturo 
roae ou the evening of the Sth, as it also did on tbat of the 9th day t« 96-6°, but after this 
became ]>emianently subnormal, and continued so for the next few days. The congb ceased to 
give any trouble, and the expectoration, though it became less and less, continued rusty until the 
lOtli day, when it ceased entirely. 

Ba[ud imi>revement took iilace in the pbyaical eigua, and by the 14th day the branchial 
breathing had disap;>eBred and vesicular breathing waa beginning to be audible. On the 17th 
day the jHitientwasuji, lookingpale but otherwise well. Ten days later be was sent into the 
conntiy convalescent in all reB]>scts, and without physical signs, except that tbe breathing over 
the lowest part of tbe left base boliind was sometimes acoompaniod with a little wheezing. 
On Iiis return from the country be looked, and was said to be by bis friends, in better health than 
he hod pver been in his life bofore. 

This instance illuatratea, as well as auy single c»ise is likely to do, the essential 
features of the disease. It is characterised by tlie sudden onset of acute fever 
indicated by the usual general, signs, viz., shivering, frontal headache, sickness, 
rapid pulse and breathing, rise of temperature, conoentrated urine, and gastro- 
intestinal diaturhance. 

The localising sffrnptonu indicating the seat of the lesion all [xiint to the 
chest, viz., the unusuaily rapid respiration and dyspncea, the altered pulse-respira- 
tion ratio, the pain in the side and congh, These symptoms are confirmed by 
the physical signs, which prove the oiistence of consolidation of the lung. The 
diagnosis is thus evident, viz., extensive acute inflammatory consolidation of the 
lung — in other words, acute lobar pneumonia. The disease which seta in so 
iicutely reaches its acme in the course of some houra, and after remaining at its 
height for a few days longer, terminates, as abruptly as it begins, in about a week. 
While the general signs of fever subside quickly, the physical signs continue, 
aud though they too change rapidly, they take some days to disappear completely. 
Often, within a fortnight from the time the temperature fell, except for the 
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weakness left behind by tlio fever, the patieut is well ; a few days' change in 
the country will complete the convalescence, bo that by the end of six weeks or 
so the health will he perfectly re- established, and no trace of the mischief be left 
behind in the lungs. 

Characteristic as pneumonia so frequently is, still a case as typical as that just 
given is by no means common. Analysis oF the separate symptoms and physical 
signs will make evident how large a scope for variation there is in any individual 
case. 

ANALYSIS OF SIGNS AND SYMPTOMS. 

A. THE GENERAL SIGNS, 

The onset of the disease is, nn a nde, very sudden, and not only the 
day, but often the hour, can be fixed. Premonitori/ signs are usually entirely 
absent, or, if present, are of a very slight and indefinite character, so 
that the disease appears to strike the patient down in the midst of health. 
Undue stress is often laid upon premonitory symptoms, as though they were a 
necessary part of the argument in favour of the gei'm theory, but their presence 
or absence does not really affect the question. 

The onset is usually marked by the ordinary general symptoms, viz., ehioerirtg, 
frotitdl headache, vomiiing, and fever, and is attended with so great prostration 
and feeling of il/nesg that the patieut is driven to take to bed at once. Where 
pneumonia occurs as a complication of bronchitis, or in the course of some other 
fever, such as typhoid or scarlet fever, the onset is often not abrupt hut gradual, 
and the same holds good in aged or cachectic persona, in whom, even with extensive 
pneumonia, the fever may be but moderate throughout. 

There is, however, a remarkable group of cases, in which the constitutional 
symptoms are so slight that the patient is able to remain up and about, and may 
even continue at work, and that when the consolidation in the hnigs is by no 
means small. 

It is in these cases that grave symptoms may set in abruptly, and the 
Ijatient die suddenly. Every year a certain number of cases of this kind aj'e 
brought in dead into the hospitals, having dropped in the street or at their work. 
Of this the following ia a good instance. 

A man of middle age vaa seen to fall in the sti'eet, and was brought into the hoaiiitol dead. 
The poat-mvrtem reTcaled acute pneumDnu oi' the right upper lobe at coDBiderabte extent, in 
t)ie stage of gray hepatjaation, the right lung weighing 48^ ounces and the left only IS ooncea. 
flxcept that there w&a slight atheroma in tlii^ arteries and a little in tcratitial nephritis, there 
was no other grosa lesion. The heart miiMle ww healthy, bnt all its cavities were filled with 
I linn dark clot, which extended into the pulmonary veswU and aorta. Posaihi)- this clotting 

may have lieen the actual cause of death. 

Shtveringf is rarely absent as an initial symptom in some degree, and in most 
cases takes the form of a very severe rigor, which may last twenty mimites to half 
an hour. There are few diseases in which the initial rigor is so severe or 
prolonged. UauaUy the rigor, it it has been severe, is single, and is not repeated 
during the attack. It may, however, now and then happen that there are two 
or three well-marked rigors, bnt under any circumstances they occiu' diu'ing the 
first few hours only. The place of the rigor is sometimes taken by slip*'*- 
shiveriugs. If so, they may he repeated and last throughout the first or 
. the second day. ^— 

I Sir Andrew Clark records' a case in which there were thirteen woll-niarlted rigors in ^H 

I days, but the long duration of the attack rendere tlie case peculiar. ^H 

L ■ Mtd. T. tind 0., 18S4, ii. S41, ^^^^^H 
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A » ell-marked rigor or rigors occur in from 60 to 80 per cent, of all tases. 

In m^ own urieo ut 100 coses tha rigor wbb absent in 21, and in 4 ur these the 
pneumaniB occuned in the cautm uf some other fever or scale disuue. In S5 instancn 
the rigor was noted u beinji Hjieciall]' aevoi-e, and in 2 others the ri^or recorred during 
the firvt few hour&. In one instance the patient bad four ven severe ngors witliiu twelre 
liouTB, and died ultimately oii the 10th day, of pericarditis. Of the remainder, one patient 
had slight fihivering nttaeka, which wefe repeated at short internals, and lasted till tlie 
end of the eecond day. 

Tlie most frequent time for pneumonia to conmieiioe, as indicated by the 
rigor, is during tbe afteruoon or early evening, and the rarest the middle 
part of the day or uight. 

Ill young children the place of the rigor ia often lAken, as in other fevers, by 
a convulsive fit. Wheu tlie fita recur ami the child remaius unconscious, the 
diificulties of diagnosis between pueumoiiia and meningitis may be by no means 
slight. 

Temperature. — With the commeucement of the attack the temperature 
begins al once to rise, and rises rapidly, so that within a few hours it reaches 103* 
or 104* ; it remains at or about this level with but slight remissions for some davii, 
aud then fiills almost as suddenly as it rose, tho affection ending in moat cases 
with a well-marked crisis. The typical chart may be divided into three parts — 
(1) tbe rise, (2) the continued fever, (3) the fall, and each of these parts shows 
variations and peculiarities in special cases. 

The rise is, as already stated, very rapid ; that is to say, within twelve hours, 
in most cases, the temperature will reach almost its raanimum, and it is by no 
means rare for the temperature to rise to 104° or even 105° withiu tliree or four 
hours, so that if tho rigor occurs, as it often does, in the late afternoon, the fever 
may be well marked by the evening. Still more rapid rises are recorded, as, for 
example, a case of Quinquard's quoted by Jiii'gcusen, in which the temperature 
rose in the fifteen minutes following the rigor from normal to 103' (39'3 C), and 
at the end of the hour reached 105'8° (41 C). 

Similar ra)>id I'ises are, of conrHC, met with aH^r severe rigors in other aHcctions, notably in 
pyremiB, ulcerative endocarditis, and sucb-like cases. The moat remarkable instance in my 
ovm ei|>erience occurred after Che passage of b anull catheter fur atricture : » rigor follawed 
almost immediately, and lasted for twenty minutes, ivlien the tom;>erature <ras taken and 
found to have risen from normal tu IOS'6 . 

The rise miij, however, he much more gradual, and this is especially the case 
in aged and cachectic persons, and where pneumonia occurs in the course of 
bronchitis or some specific fever. 

77*e continued j'evei: — The temperature having risen to a certain height, 
remains very much at the same level for several days. Daily oscillations are 
present, but alight ; they average about one degree, the evening temperature 
being the higher, but, as in other fevers, this may be reversed. The daily 
oscillations may be more considerable, and even so extreme as to deserve tho 
name, which has been applied to them, of remittent, or hectic. Such extreme 
irreguliirities, like other eccentricities in the disease, are always uncomfortable 
signs, but still not of necessarily bad prognosis, for they may end, like simple 
coses, with a crisis and recovery, 

Wunderlich, in his typical temperature chart of pneumonia, lays stress on u 
drop which he states occurs on the fifth day, but this drop is not constant, and 
has not the importance he attached to it. 

Sometimes at about the time the crisis is expected a drop of two or more 
degrees may occur, as if the crisis were commencing (paeudoerisis ; preerilicai 
drop), but tho temperature may then cease to fall and remain at the lower level. 
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or even rise agivin abovQ the previous level during tlie next twenty-four to thirty- 1 

sii hours, after which the crisis may develop in the ordinary way. In both cases I 

these are accidental variations only, and not in any way characteristic. 1 

It h true that the | 


fever gives a rough 
measure of the severity 
of the case, other things 
being equal, but too 
much stress must not 
be laid upon it, for the 
temperature may be 
high without other 
anxious signs in oases 
which do perfectly well, 
and not high in other- 
wise grave cases which 
end in death. A tem- 
perature of 106" or more 
becomes of itself a grave 
aymptoni, but such an 
amount of fever is ex- 
ceptional. It may occur 
on the second or third 
day, and if reduced by 
appropriate measures 
may not affect the 
favourable course of the 
disease. More often 
the unusual temperatures 
might be expected, and ua 

Wiiwu Fox'a table ahowa tL 
tlmt ID 84 par cent, the teni|ieni 
104°andl0,'i'. 

On the other hand, th 
for example, 101*. 

never been mised at all {A 
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Many of the earlier cases leo 
syatematically, Tbu t«mpDHLtii 
side. 

The Fall.— The fall in 
by erims. The crisis cor 
temperature, for besides th 
go with it. thei-e is the nia 
patient seems to have pa 
distress and dauger to on 
the crisis there often occi 


Wunderlieh's typical chart 




F.° 

103' 
105" 

9S" 






















/ 




A 


















^ \ 


^r 


•A 
















Y 










































\ 


















\ 






































^ 




















J'-ig. G5. 

occur late in the case, about the lime wiieu the ciiaid 
ler in death. 

at fever above 106' ocoumd only in 4-S per cent. oCall cama, and 
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temperature is abrupt, the fever ending in moat cases 
siats, however, of much more than the mere fall of 
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whicli the moat frequent is profase sweating, ami another much loss 
still not BO very rare, is profuse watery diarrhceii. Even htemorrhages 
occurred at thia time, chiefly from the nose, but also from the bowe), and 
the urine. Ot these, the two latter are extremely rare. 
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Two remarkable cases of acute transitory cedemn of the lung are recorded by 
lux Kahsne' at the commencemeot of the crisis without excessive cx]wctoi^ati<Hl 
n both recovery occurred. 

Abrupt as the fall of temi>crature is at the crisis, still it seems to lag behio 

hoBo general indications of improvement referred to, and it is not until the lape 

■ Cllbl./. U. Afal.. 1891, No. 10. 
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of some liours that the norma! is reached. The length of the crisis varies a good 
deal iu different cases, but the average is stated to be about sixteen hours. The 
diatinction between sudden full or crisis, and gradual fall or lysis, is purely 
artificial. All oaaea in which the temperature reaches the normal within twenty- 
four hours would he certainly said to end by crisis, while those in which the fall 
is spread over more than forty-eight hours are commonly said to tertninate by 
lysis. The line between the two has been artificially druwn at thirty-six hours, 
and iu this sense about two out of every three cases which recover end by crisis, 
but the estimates given vary from 60 to 80 per cent. 

The statiBti(!5 uf Crocc dealing with 461 caaea give 62 pen cent, us ending by crisis and 38 
per cent, by lysis. 

Of my own serica of cases whioli termiaated by criaia, in 22 per cent the crisis wm 
curopieta io twelve houra or lass, iu 46 per ceut. in more than twelve and lew thnu twenty-foar, 
while in the remainder (33 per cent ) it was spread over from twenty-four to thirty-six hours. In 

in whicti the crieb has been complete in aii or even foar hoara. 

crisis of pneumonia, and liad ffiven instructions that tho Icmperatnro should in some of my 
oases be taken every hour, and it is to thia tliat the observation is duo. The patient wm b 
lad of 9 yesrs of age, who had been in good health, except that hs liad once or twice in Ida 
Ufa had a tit. On Dec I3th, liaviug been predously as well as usual, he was suddenly seized 

to the hospital, and waa admitted. He was found with a tempemture of 103°, pulse 110, and 
respiration fi2, and proved to have left apex pneumonia. Dunne the next twenty-four hours 

the patiEut continuetl in much the same state of daltrinm and fever, and the aigiia at the apex 
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Fig. 88. 

One hour orisia. 

iei-rloped further. On the 17tii— i.e., the fiftli day of thu disease— I gave oidera tha 

waa 103°, and at twelve o'clock 96-S", having thus fallen nearly seven degrees withi 
he hour. The nurse stated that at eleven o'clock the patient woke up suddenly in wha 
he thought to be a fright, and seemed to bo extremely ill. At one o'clock, when the houw 

BronchiaUreothing continued until tho 2ith, after wliiah tlie physical signs rapidly cleared u 
md he was soon quite well. If the pulse and respiration -rate he followed, it will be seen tha 
the crisis was preceded, as it bo often ia, by a drop in the pulse-rate, accompanied in thia can 

Pulse 80, respiration 34. On Wring the hospiUl the pulse ww 70 and the reaj.iration 20. 
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As a rule the drop is continuous and uninterrupted, that is to say, the fall 
onue begun continues until the normal is reached. At times, however, it is 
interrupted, a fall of one or two degrees taking place and the temperature then 
either continuing at this lower love! or rising again to the original level, or 
it may be higher, during the nest twenty-four or thirty-six hours, after which 
the crisis develops in the usual way. This is spokeu of as an internipted crisis, 
or the disturbance of temperature is described as the prrturbaiio-eritira or i>re- 
eritira. 

The oriaia, aa atated, usually marks the commencement of couvaleacenoe, but 
this is not alwaya so, It is always attended with some prostration ; generally 
this is BO alight as to attract no notice, being merged iu Uie geueral improvement, 
but in bad caaes the prostration may be so extreme as to amount to eollapue, 
and this collapse may be fatal. It is as though the patient died of the 
shock of the crisis. Or, again, the critical fall of temperature may occur, but tiie 
pulae and respirations continue at their previous rate and the general improve- 
ment be absent. In auch cases a fatal result may be anticipated. 

In fata! cases, then, the temperature may either continue high and unchanged 
to the end ; or tlie usual crisis may occur either immediately before death or even 
one or two days before ; or, again, the temperature may rise rapidly, even, it may 
be, to 107° or higher. More coomionly no crisis occurs, but the temperature falls 

until asthenia ends in death. 

Critieai daijs. — That pneumoaia tends to terminate on tlie odd days was 
taught by Trousseau, although the theory dates from Hippocrates. Statistics do 
not confirm this opinion. 


J iirgensen, Quincke and 
Fischer give a percent- 
age of 51-7 for tlie odd 
days against 48-3 for 
the even, but all statis- 
tics alike show that the 
7th is the day of pre- 
ference for the crisis ; 
after tiiat comes the 
.5th and then the 6th, 
and ou these three 
diiya together the crisis 
occiire in aljout 56 per 
cent. 

Diagram conatructed 
from the figures pven by 
Stnrges, coilBcted by him 
from various Bourota. The 
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ceutage Dumber of cum 
whicli have their crisis on 
any given day, the actual 
ptrceiiUge BoureB being written 
pCToetiUKB of casfs od »ny giv 
criflia. Thus in 73 per ccut. tli 
cent before the enclof the Bth 

Pneimionia ends by /j/^ 
temperature takes more th 


at t)ia side. Tlie upper limit of iho dark am bIiows tlietirt' 
ra day which on or Iwfore that day will have exiierienotd * 

crisis hia ocoiirred before the end of the 7tli day, and in 62] 
lay. 

w in about one-third of the cases which recover, i.e-, t 
n thirty-six hours to reach the normal. As a rule, Ij!_ 
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irt complete within fortj-eightlioura, but it may estend over three or even four days. 
If the temperature continue raiaeil for longer than this, it is very prob&ble that 
there is something beyond pneiimoitia to account for it, perhaps cmpyeom. 

The critical fall ie followed, an in other fevers, by the ordinaiy reaction, and 
the temperature remains below normal tor some days, or it may be some weekx. 
Much less importance is often attached to this period of depression than it 
deserves, for during this time the general functions and strength are, tike the 
temperature, below normal, and convalescence cannot be said to be reallv 
established until the temperature has risen to, and is maintained at, the normal 
level. 

Thern are spvera) facts in the life-hutaiy of the pnenniococcua which ore of great interest in 
roUtioli to the crisis of pneumDnta. The crtaia appeaTS to con-^pond with the npid sttenuatioD 
of the pneumococcus aad its death, far in cultivation the pneumococcus becomes inactive in 
the course of eix tlays.' 

Its development is checked by high tempeistares ; thns in a gelatine eulture the pneumo- 
coeoM can not tesist a temperature of 108° F, niore than six hours, and a tempemture of 105° 
for more than twelve houra ; wlule a broth culture loses its virulence after tweiity-four honra . ' 
IOfl°, and after live days at 105°. 

Kabbits eaii reiaat pueuiuoooccua iufection as loiig as tbey are kept at MgU temjientur^ 
BHCcumb when tlie tera|)eisture fttlls. 

Where the fever is unusually persistent it may be due to a creeping _ 

ination, which, na it resolves iu one part of the lung, develops afresh in another. 
This is not imcommon in the pneumonia wliich follows influenza. In most 
instances it iit due to some complication, of which the commonest ia empyem»i. 
But there remains a small group of cuees in which, without any cause, apparent 
at the time or afterwords, the tornpenvture continues raised for some time. 

For insttiucv.ius child of yean of ue, who passed thraiit(li s serere itttuk of double pueu- 
monia, the [emperature continued hectic Tor six weeks, for which the moat careful eiaminatiait 
conld iiiid no eiplaiijitioji. In the em! the cHlJ made a complete reoovery. ~ 
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B. THE LOCALISING SYMPTOMS. 

Respiration, — Tiie breathing of pneumonia is peculiar, being frequei 
shallow, panting, and interrupted by the catch in the side and by the short cough. 
For this reason also the speech is jerky and broken, the words coming out iu twos 
or threes and in short sentences. 

The shortness of breath is not only evident to others but is felt by the 
patient, and is in the early stages, after the stltoh in the side, the chief source of 
distress. In the later stages, when the dyspncea is really greater, the patient is 
less conscious of it, aud, where there is active delirium, it is remarkable how mtiob 
effort the patients ore capable of in spite of the dyspnoja ; thus a patient may 
be flo restless and 8 trugjfle so violently as to require one or two nurses constantly 
at the bedside to keep him in bed, just as with delirium tremens. Towards the 
end in fatal cases Ctieyne->S takes breathing sometimes occurs ; it is not common, 
but is of fatal omen. 

The respiratious number, on the average, iu the adult about iO. A higher 
rate than this is in itaelf a cause of anxiety, for though some coses with a 
respiration rate of 60 or even 60 may recover, most of them arc fatal. In 
chil<lren a rapid rcspiratiou rate has not the same importance, for in them it 
may reach 60, 70, or even 80 without exciting on that account any serious 
apprehension. 

On the other liand the respiration may bo slow throughout, perhaps hai 
above the iiormol rate of health. This is rare and remarkable. A slow 
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tion rate is only of grave significance when it develops towards the end and with 
signs of increasing dyspncea. It is then an evidence of carbonic acid poisoning, 
and like Cheyne-Stokes breathing, is a warning of impending death. 

The respirations are increased out of proportion to the pulse, so that the 
pulse-respiration ratio becomes of diagnostic importance. The ratio in health is 
about 4*5 to 1, and though in any fever the respiration and pulse are both 
accelerated, the same ratio is approximately preserved. In pneumonia, however, 
the ratio may be reduced to 3 or 2 to 1, or sometimes even below 2 to 1. It is 
rare for such a pulse-respiration ratio to be met with in any other disease than 
pneumonia, and when it is associated with high fever the presimiption in favour 
of pneumonia is very strong. 

In hysterical asthma the respirations may number as many as the pulse or even more, but 
there is then no fever. I have seen a case of acute rheumatic pericaraitis with effusion asso- 
ciated with right pleurisy in which the ratio was 2 to 1. It may also be borne in mind that any 
pain in breathing, whether it be due to pleurisy or to some cause external to the pleura, will 
increase the rate of breathing and alter the pulse-respiration ratio, and the same is true in acute 
peritonitis where the movements of the diaphragm are checked. 

Pulse'Respiration Ratios,'^ 

1. In adults during the fever : 

120mmmi20120112112136 188 

~40~ 42 44 62 50 64 36 60 40 60 ' 

P 88 
In a case of bronchitis before the pneumonia, 0^=90 * 

. P 140 108 120 
with the pneumonia, ^=-|^ -jj -^ • 

2. Cases in which the pulse was unusually slow : 

90 88 to 104 100 108 
54 38 40 48* 

3. Cases in which both pulse and respiration were unusually slow and that with extensive 

56 52 50 
pneumonia: - - -. 

4. Cases in which the respirations alone are slow are very rare. 

o P 140-156 
In a girl of 11 with apex pneumonia and a temperature of 104 ^= — ^ — • 

5. Cases in which both pulse and respiration were unusually rapid ; 

, , 160 140-160 160 160 
this being exceptional in adults : — — -^ — go* "oa" » 

132 160 180 
but common in children : -=«- -^ -m^ ' 

In all the above cases recovery took place. 

The following cases were fatal, and show the gradual acceleration in both respiration and 
pulse as death approaches. 

116 120 132 -. 

^^^ 18 "52 "60 ^• 

120 186 176 jj 

'^ ^ 40 48 60 * 

112 120 130 134 186 
^^ 36 50 72 74 70 

P 38-48 

In a case of malignant disease of the cesophagus the usual p was —^ — ; 

when pneumonia developed it became -rr To ^' 
1 West, ,S^/. Barth. ffosp. Rep. 
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The most marked mstances of perverted ratio are met with in young children, 
but yet not so often as might be anticipated, for the pulse is so much accelerated 
in fever in children, and especially when the fever is associated with chest 
symptoms, that the ratio still remains fairly high ; for example, even where the 
respirations reach 70 the pulse may run up to 160 or 180, giving a ratio still of 
2Jto 1. 

PuUe-Bespiration Ratio during Fever and Convalescence, 
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The pulse-respiration ratio maj be of diagnostic value both io the adult and 
in the child. 

The altered pulse-respiration ratio continues even for some time during 
convalescence, for though with the cessation of fever the pulse and respiration 
both fall, Btill the giulse falls more rapidly than the respiration, and at the crisis 
the drop in the puine often precedes by some hours that in respiration. 

Pain is a prominent symptom and rarely absent. It is sharp, stabbing and 
distressing, like the stitch of pleurisy, to which it is in most cases due. It is 
usually one of the earliest symptoms, following sharply upon the heels of the 
rigor, and when the rigor is alsent it may be actually the first symptom of 
which the patient makes complaint. 



It may, however, occur late in the attack, or even be absent altogether j this 
generally occurs when the pneumonia is deep-seated, and does not reach the 
surface until late or not at all. It is, as a rule, most acute at first, and tends, 
as the affection lasts, to become less severe. 

It is usually felt over the seat of the pneumonia, but over an area by no 
means co-extensive with the infiammation of the lung or pleura. With base- 
pneumonia it is referred as a rule to the lower part of the mid-axilla, but it may 
be reflected to other parte, e.g., to the clavicle, shoulder, or eveu, it is said, to the 
opposite side ; iu children it is often referred to the epigastrliun and the upper 
part of the abdomen, completely below the costal arch. With apex -pneumonia 
it is less severe and more frequently absent, probably because the movements of 
the upper part of the chest are so much less free aud so ranch more easily 
inhibited. The peculiar seat of the pain seeras to mc to be best explained by the 
theory that the irritation of the trtuik of the intercostal nerves within the chest is 
transferred to their peripheral distribution, for example, to the lateral branches 
in the axilla with base-pueumonia. This must at any rate be the explanation of 
the cfwe, in wliich, besides the localised stitch, there is cutaneous hyperesthesia 
over the whole affected side. 

The pain greatly increases the distress and, if associated with much cough 
or hiccough, may become of real gravity From the suH'cring and increased 
dyspnosa it causes, and from the broken rest to which it leads. 

The patients strive to relieve the pain by breathing short and shallow, by 
restraining cough, speaking little, and avoiding all movement. They lie in that 
position which is found most comfortable, as in pleurisy, but what that may be 
iu any given case it is hard to foretell. Some patients 6nd relief from pressure, 
aud they will lie upon the affected side ; in others, pressure aggra\'ates the pain, 
and these will lie upon the sound side. But, as a rule, pneumonia patients lie 
neither on one side nor the other, but upon the back, with the head a little raised. 
Orthopnoea is rare and only occurs when there is some complication. 

Cough, like paJD, is a very early symptom. It is short, haukiog, 
painful and restrained. It stinds in no definite relation to the iiniount 
of expectoration, being often severe where there is little expectoration 
and slight when there is much. In the aged, weakly, or delirious, it 
is generally feeble and ineffectual, and it may be absent. Severe, aud especiallv 
paroxysmal, coughing is rare, and only met with when the large air-tubes or 
larynx are involved, but it becomes a grave complioalioo on account of J 

distress and distiirbance it causes. When provoked by swallowing, as it K ■ 

L • times is, it may further aggravate the case by increasing the repugnance to {, J 

L On the whole, cough in the first few days does little good and may do b^tus ^^^^1 

I m 
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iu the later dajB, and when rosolutioii je progreBamg, it ia of unmUed advantage 
by assisting expectomtion ; still it is not an essential symptom, for wcll- 
niarked cases may run thoir course and rapidly recover in which cough hna beeu 
entirely abisent throughout, or so slight as to be nlmost overlooked. The worst 
indication given by the cough occurs when, mith inureusing signs of secretion in 
the tubes, the eougli, which has been present and effective in biinging up 
secretion, becomes ineffectual or ceases altogether, and tliat with the signs of 
increasing obstruction to the tubes. Such a change is of the gravest significance, 
and indicates great danger, and probably death, 

fficeaitgh is an unniiied evil, but fortunately of rare occurrence. It has the 
same clinical significance as in peritonitis and other abdominal affections. It is, 
I suppose, due to irritatiou of the diaphragm or phrenic nerves, but the exact 
causation is not clear, for it is absent more often than present even with 
extensive diaphragmatic inflammation, whether on tlie pleural or peritoneal 
surface, When present it is of grave omen. 

The Expectoration is scanty and viscid, sticking to the side of the 
vessel into which it is expectorated, full of minute air bubbles and of a rusty 
colour. Such sputum is said to be pathognomonic, and is practically so ; still 
something very like it is met with occasionally iu the course of acute tuberculosis 
of the lung, and in some cases of passive congestion. It consists of the contents 
of the alveoli and iufundibula, mixed with mucus from the bronchial tubes. 
The cells are for the most part red and white blood cells mixed with a few 
swollen epithelial cells derived from the alveoli, together with columnar and 
round catarrhal cells from the bronchial tubes, all in a condition of more 
or less granular disintegration, and many containing fat drops. 

The contents of the alveoli and iufundibula may be expectorated as such, 
and be recognised with the microscope in the sputum by their form. Small 
membranous or croupous casts of the smaller bronchi are also not uncommon, 
but the larger dendritic casts, such as are met with in plastic bronchitis, are 
really rare, though eveiy museum contains specimens of them. To detect them 
the sputum must be received into water, and then the pellets which they form 
when expectorated uncoil themselves and are easily recognised. The sputum of 
course contains many microbes, and among them those that have been described 
as the pathogenic organisms of pneumonia {cf'. Morbid Anatomy). 

Chemical anal^U ehtms the sputum to consist ofmuciD with a little albumen. A small 
amoQUt of iron exists in the iLsh, the fixed salts, espedally the chlorides, are in great eioeas, and 
the alkaline pbos^hatea are abseut. 

Bambsr^r' gives the fuUawiug com]Nirative analysis of the aiiutiim of pueumonia and 
of bronohitiH : — 

Pneumonia. Bronchitis. 

No alkaline phosphates. l'^I4% of alkaline phceuhates. 

N«: K:: 16: 41. Na : K : ! 36 : 20, 

Snlphuric acid = 8 per cent. Sulphuric acid — 3 per cont, 

During resolution the sputum cluinges its cliaracter and becomes catarrhal 
in type. 



Colour. — The typical sputum is, as stated, riisty, and this tint is due to 
the presence of red blood cells and of blood-colouring matter. The blood 
exuded undergoes the usual colour changes, and thus the sputum in the later 
st^es may be brown, yellowish or green, A yellow or green tint may suggest the 

1 Reynold,''! Syit., Hi. 623. ' JfaZ. Chir, TV,, vol. xxxr. 
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presence of bile, especiully if the patient be jaiujdiced. Bile-colouriug mutter 
may be demonstrated in some cases by the ordinary reactions, but in most 
these reactioDB fail and the colour is found to be due to altered blood only. 

If nbscesB or gaugreue occur, tlio H[iiitUDi vrill become characteristic (if these atTeclinns. 

The amount of blood is rarely more than enough to give the sputum 
the charauteristie rusty tint, but, if larger in quantity, it may make it of a dark 
red or purple colour. This is what is described as plum or prune juice 
expectoration. 

Bright-coloured blood, as in ordinary hiemoptysis, is rare in ]>neumonia, 
and when it occurs is, with few exceptions, in amall amount. lu these few cases 
it niay be in sufficient quantity to be fairly described as profuse hiemoptyais. 
This is met with, according to Walshe, only in connection with tubercle, 
and it has been suggested that in such cases the bleeding takes place not 
from the pneumonic but from the tubercular parts of the lung. 

Huaa has observed it with morbus cordis, and it has been attributed, but 
apparently without much reason, to atheroma of the pulmonary artery. 

In the following cases tlie lungs were free from tubercli*, aiid the biieditig was clearly only an 
extreme exaggeratiun of the ordinary hemorrhnge o( imcumonla. 

Ill tlieflrat, that ofayoungman IB years of age, the attack began according to the patient's 
cnn itocount with the emitting of E or oimces of bright blood, and the hmnontysia continued 
till admission on the 2Dd day ; about 6 ounces were broDght up □□ the Snd day, the sams 

auantity od the 3rd, and 3 ounces on the 1th. The sputom then continued rusty till the 7th 
ay, when it ceased altogether, aiid the patient died uu the E>th day. At the autopsy the whale 
right Inna was solid and weighed 54 ounces. No trace of tubercle could bo fouuQ in any part 
of either luug. 

In the aecand case, also that of a young man, the hemorrhage was still more protuse, 
amounting to ahout halfa pint daily. Tins ^uautitf was broDght up far fourot five days until the 
jiatleDt died. The hiemorrbace was so considerable as to make it probable that it came from an 
old oavi^ iu the lung, though no physical signs except those of pneumonia could be found. 
As in the previous case, the autopsy revealed no lesion except acute pneumonia of the whole of 
one lung. Besides these two cases, which were rendered complete by the autopsy, I have notM 
of a few others iu which similar hiEmoptyais occurred, thaugli to a much snisUer extent. 
These patients recover«l oiDipIetely and gave no signs of tubercular mischief either at the time 
or subsequently. 

Occasionally, as in the 6rst case, the attack ii^ stated by the patient to have 
commenced with the spitting of bright blood, which did not recur, the sputum 
remaining only rusty afterwards. From what has been said, there is no reason 
to dismiss these statements as mere exa^crations. Other things beiiig equal, 
the amomit and kind of hiemorrhage may be taken as a measure of the intensity 
of the inflammation, and thus becomes an important factor in prognosis. 

Where pneumonia occurs in a patient with morbus cordis, and especially with 
mitnil stenosis, it might be thought that copious hemoptysis would be not 
uncommon, but this does not appear to be especially the case. Yet one or two 
remarkable cases of the kind have come under my observation, and will be 
referred to later. 

Not infrequently the characteristic expectoration is mixed with a considerable 
amount of catarrhal secretion. This is not infrequent in aged, cachectic and 
feeble persons, as also in drinkers, and is due to the presence of bronchitis or 
tedema of the lung as a complication. 

Aiiuiunt.— The sputum is scanty, miless complications are present ; probabli' 
not amounting to more than one or two ounces in the twenty-tour hours. 
may even be absent throughout. This occurs most frequently in children, 
children imder five years do not expectorate, but swallow what they cough 
and so, too, do many adults. Still, in the adult there may be no sputinn, jun 
there may be no cough ; and, indeed, the two not uncommonly go together. 



y 



absence of expectoration is saiJ to be more often seen with apex- thau with base- 
pneumoiiia, but I do not think this is correct. If tho sputum be large in 
amouut and catarrhal, the prognosis is tmfavourable ; and still more so if, having 
once been copious, it become scanty or cease altogether, without any im- 
provement in tho condition of the cheat. 

The characteristic rusty sputum makes its appearance, in about 50 per cent. 
of all caaes, within the first two days, but it may be seen quite early on the first 
day. On tho other hand, it may not appear uutil the 4tli or 5th day, or, as in a 
case of Wilson Fox's, not uutil the lOth day. aud sometimes even not until the 
fever is over and couvalesconte is bogim. 

la the pnenmonis wliich Ims occurred during tliv e]iidvmics of inOucnu Biuee 1990, in not 
a tew cases tliB sputum has become rusty ouly during convaleaoence. 



1 liave notps of ctisea in wliich the B[iutuni oontiuupd nuty after tlie temperature had fallen 
to normal, in one inatance for two days, iu anotlier for tluve days, in two athen for several 
days, the exact nmnber not being specified, while in the two longpBt ciues, the E|iiitum did not 
ceaae to bo rusty till the 18tb and 28rd days respectively. 

Stnrges suggests tliut in such cases the rusty sputum eonies from the 'epreading edeea ; 
though this may li« tnip where the fever continuea high nrid the pneumonia is eiteodiug, it u 
difficult to BMi-pt this ex|iliinalion where the fever is gone and the pneumonia resolving. 

C. THE PHYSICAL SIGNS.— In discussing the physical signs, we 
have to consider first, those yielded by tho pneumonic parts, and secondly, those 
present in the other parts of the lungs. In the pneumonic parts again, the 
physical sigus will vary according to the stage of the infiamuiation, being at 
first those of congestion or localised bronchitis, and later, when the pneumonia is 
extensive and fully developed, those of consolidation, viz., duluess to percussion, 
increase of vocal vibrations, bronchophony, and bronchial breathing. In the 
neighbouring parts, the phjuical signs are those due to the complementary 
congestion and its results. 

Simple and true as such a general statement is, stilt there are many points of 
minor importance and certain exceptions to these general rules, so that it will be 
convenient to discuss the physical signs In detail systematicjilly under the usual 
headings of inspection, palpation, percussion, and auacnitation. 

The Physical Signs in the Pneumonic Parts of the Lungs.— 

iTtgpei-fion.—The face 1ms tlic flush of fever. It has been stated that this flush 
is most marked upon the side correspouding with the pneumonia, but it is 
ijuite as often on the opposite side, and, generally, equal on both. The eyes are 
bright and glistening, the pupils often dilated aud the conjunctiva? somewhat 
suffused. The expression is anxious and indicative of pain. 

The breathing is rapid, often panting, obviously difficult and pahiful, and 
the altc nasi dilate with each inspiration. 

If there be much dyspnoea, there is some degree of cyanosis, most evident 
upon tho lips, tip of the nose and e&n, and, as in other cases, beneath the finger 
nails 1 the veins of the neck are full, aud pulsation is visible iu them, as also in 
the epigastrium. 

The patient lies as a rule upon the back with the head slightly raised. 
Sometimes the body is turned a little over upon the affected side, in order, no 
doubt, to give the rest of the lung freer play, but orthopnea is unusual and 
indicates some serious complication. 

The movements of the affected side are much impaired, and may be abolished 
over the seat of inflammatiou. In the early stage the side may he somewhat 
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retracted, but, iu the later, it is usually cxpauded even to the maximum 
inspiratory disteusioD, and this is the more striking from the absence of 
movements iu it. 

Palpation- — The deficiency in movement is often better felt than seen. 
The vocal vibrations are markedly increased, unless the tubes are plugged, and 
then they are absent. It is also not rare to feci pleuritic friction and rhoncbua 
if thay are well marked ; and if the consolidution be extensive and siiperKcial, 
the sense of resistance is greatly increased. 

Thomdc palsitioli over tlie re^on of consolidntiuu ^laa been described b; Stokes, Graves, and 
otUecs. It is ittributfid by them to the trftnBraUaioa by the solid lung of tlie im]'iil3B of the 
heart. Others have suggested that it U due to the uulsatbii or the arleric^a of the solid lung 
itself (Orisolle). Whatever the eKjJaunliou, the condition is very rare. 

Percussion. — The percussion-note is greatly impaired, or dull, but, even 
when absolutely dull, has nut that stony character which is so common with 
Irtrge pleuritic effusions. The explanation usually given of tliis difference is 
that in pneumonia the broncliial tubes aro patent and contain air, while in 
pleuritic effiision they are compressed and contain none, but if so, it is 
difficult to understand why, in cases of pneumonia, where the tubes are plugged 
«ith secretion or casts, the percussion does not also become stony, 

If the pneumonia be deep-seated or of small superficial extent, dnlnesa may 
be absent. Tho smallest superficial area of consolidation which will yield a dull 
percussion note is stated by Wintrich to measure not leas than 2 inches (5 cm.) 
in extent and O-S inches (2 cm.) in thickness. With ba&e-pneunionia tho part 
to become impaired in resonance first is usually lielow the angle of tiie scapula 
ill the posterior asillarj line. The percussion note ia usuivlly not much altered until 
twenty-four hours after the rigor, but by tliat time it may be dull, and the dulnesB 
may then rapidly extend in the course of the next day to a lai^e part of the side. 
Occasionally above the solid and dull parts the note has a boxy charaeter, i.e., 
a flat semi-tympanitic resonance as if an air-containing cavity with thick walls 
were being percussed ; this, which is described as the irnrheal tone, is more 
frequently met with over the upper parts of the lung than the lower; in front, 
rather than behind ; and on the left rather tlmu on the right aide. Over the 
^mrts adjacent to the consolidation, the percussion note is often tympanitic. 
When the consolidation is behind, this is often so marked in front that the seat 
of the affection may be diagnosed correctly in cases in which, owing to the 
condition of the patient, the back of the chest cannot safely be esamined. 

This tympanitic percuasiou note is often referred to collateral eitiplijseiua, bat a similar note 
is obtained from lung tloatiiig n]Hin a [ileuritio effusion, and iu that case it ia the result of the 
relaxed condition of the partly oollapsed lung. It is not imf robsble that the same eijjlanation 
holds iu the case of pneamouia, exeeut Chat the loss of elasticity is then due to impairment of 
the natrition of the lung in the neighbourhood of the iuflanunatCon. This tympanitic condition 
is as a rula only met with in the eady stages of the pneumonia, and tends to disappear as the 
disease lasts, but it may coutinue for several days, or even until tlie pnenmonia resolves. Over 
the tympanitic ai'ea sometimes the breath sotuids have a somewhat amphoric character, so as to 
suggest the possibility of a cavity, which, however, the course of the case disproves. 

Even a well-marked Bfvit depot file may be obtained. This is but another 
phenomenon due to relaxed lung over a solid mass below. 



Auscultation- — The auscultation signs vary with the stage of the 
Thus, at first, immediately after the rigor nothing definite is audible, 
breathing is unduly accelerated and is somewhat noisy, but the air enters 
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e\>.-i7 where. If the stitch occur early, the movements are impairod iu tbe 
corresponding part, aud the air entry is iu consequecce detective there. After 
an Lour or two fine-hair crepitation may be heard, but the chest is rarely 
examined early enough for this, and the ail'eetiou has geuerally advanced to the 
nest stage before the patient is seen. Iu this stage the respiratious begin to lose 
their vesicular character, and the expiration becomes prolonged, at first in a 
very limited part of the lung, but soon over a rapidly extending area. As the 
consolidation increases, the expiration grows more and mure distinct, until it 
becomes ils loud and as long as inspiration, and both inspiration and expiration 
acquire that harsh grating character peculiar to bnmchial breathing. So rapid 
ia the consolidation that bronchial breathing maybe fully developed within twelve 
hours from the rigor. Wlieu once estatlished it usually persists until resolution 
commences, and then the respiratory sounds change back in revei-se order to 
the normal. 

Tbe voice sounds, whether vocal or whispered, show a similar gradual incT«aee 
in intensity as oousolidation advances up to well-marked bronekophony, and in 
children tbe cry undergoes einular uhunges to tbe voice. 

Pectoriloquy, though common, is not a constant sign. It is no doubt a 
peculiar form of bronchophony, and is often more striking with whispered sounds 
than with the ordinary voice. It is usually limited in extent, bronchophony 
being heard over a wide area, aud pectoriloquy only here and there. When 
once present in any part it usually pers-iats until resolution is established. 

Crepitation in all its forms may occur in the course of the attack, but after 
the initial fine-hair crepitation has disappeared it is not untrequently absent 
until resolution is established, The ordinary crepitation, when present, is due to 
the ordinary cause, viz., the presence of bubbles in the air-tubes, and when it in 
heard over the region of consolidation it has a sharp, clear, ringing qiiality which 
is very characteristic. 

Ill a cnae In which nearly the whule right luug waa consoliditod, the crepitation coold be 
heard clenrl; at the dkBtance of B inohes from the otiett wall, and bi'onchial brvalhiiig at about 
half that diHtance. 

Fine-huir crepitatioQ is oftoD spokeu of as patliaguomonic of pneuiiioniB, probablf hecause 
the 0<mdition8 which tlie theoiy of its production requii'es can only, it is assumed, occur in the 
early stage of inllunmation. However this may be, crepitation which cannot be distiunuahed 
from it by tlie ear is met with in some famu of dry pleurisy, capilUiy hroncliitis, and early 
phthisis, in cedemn of the lung, and in the partially collojised lung over pleuritic etfiiwon, 
while it may be heard even in piieumonia qmte late iu the affectiunat the edges of tbe oon- 
Bolidation, Lastly, it may be heard iu perfectly healthy ]>erH00a after they have Deen lying in 
bed and have not fully wcpanded their lungs for some time ; then the flret few inspirations are 
otlen attended with cre|iitation of the kind under conaidemtion. 

The physical signs vary much, according as the tubes are pervious to air or 
not. When the air-tubes are completely occluded, as they often are by secretion 
or in rarer cases by bronchial cast^ both the breath and the voice sounds will 
disappear, and the diagnosis from pleuritic effusion by means of the physical 
signs alone will be very difHcult, until, by tbe removal of tbe obstniction, the 
tubes are cleared, aud the characteristic physical signs reappear. 

It sometimes liappens that though the onset of the illness bo abrupt and charac- 
teristic, tbe physical signs are those of acute congestion of tbe lung ; sometimes 
of both lungs, but more frequently of one only, and that this general congestion 
passes off as the disease localises itself in one or other lobe. This condition ui 
the lungs may be compared with what is commonly observed in a furuncular 
inflammation of the skin, where, though the boil itself may not prove ultimately 
bigger than a marble, the early induration involves an area of seTeral inches, 
* of acute congestion is much greater still. 
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A few remarkable cosea of this kind liavc cdtiic under mj obserratioc. Tliii moat striking 
hnve Dccmred in AssociBtioD with mitrol stcooaia. 

A lady of 35, wbo had mitisl stenosis of moiij years' duratdua, was attacked one eTenioe 
with high fever and ereat dy spaoaa. Her djsi>u(ea was so great that her life seemod in mnch 
danger. The only physical sigoa vere those of acute congestioii of the whole right lung, viz., 
rhonchos, aibiliu, and abundant fiao crepitstion. She isunediot«ly bagan to expectorate pure 
blood, bright and fhithj, and brought ii|i several ounces in three or foar hours with considerable 
relief. Qradunlly the signs of general congestion diminished, and became limited to the top 
of the Dppcr lobc!, where the ordinary signs of pnoumonia snbsoqueutly developed. In spite of 
the acute and alarming onset, the pneomonin ran a short oourae, terminating on the fifth day, 
and the patient made a rapid reuovery. A similar case is reconled by Kahaiie,' 

Whera both luugs are involved i 
those of acute suffocative oi 
tlie kind is described in the chapter dealing with that subject (q.v.). 

The Physical Signs in the Non- Pneumonic Parts of the Lungs. — 

Tbeae ace the result, on the one h^uid, of the CDmptomont.iTy breathing in those 
parts, and on the other of the congestion which is the result of the extra work. 
The movements on the sound side are exaggerated, and that in proportion to the 
defect of movement on the affected side. The increased entry of air makes the 
respirations noisy, and of the kind described as puerile or complementary. The 
congestion may yield no physical signs, but if it be considerable it will give those 
of bronchitis, viz., rhoncbus, sibilus, and crepitation, with frothy sputum. 
Localised bronchitis on the affected side in the parts adjacent to the consolida- 
tion is very common and of no special importance, but when the bronchitis is 
general and affects the opposite lung as welX it becomes important iu respect of 
prognosis, although its gravity even then depends upon whether it preceded or 
followed the pneumonia. In the former case, where pneumonia has arisen in 
the course of bronchitis, the bronchitis forms an awkward but not neceaaarily a 
serious complication, while in the latter case, where bronchitis has developed 
in the course of pneumonia, the bronchitis is of the gravest import and the case 
generally ends fatally. 

The tjTnpanitie percussion met with above the seat of consolidation has been 
already referred to, but the opposite lung a!so occasionally becomes tympanitic ; 
this may depend upon the bronchitis and be of no special significance, but it may 
occur without relation to broncbitis and be due to complete loss of elastic tone 
in the lung tissue. It has been called paralytic, though not paralytic in the 
sense of being due to loss of muscular power. This condition may be fairly com- 
pared in regimi of prognosis and causation with tympanites of the bowel, and, 
like it, indicates grave neuro-muscular prostration, and is almost invariably of 
fatal omen. 

In bad coses, where the patients lie for long upon the back without shifting, 
the blood gravitates to the lowest parts, and the base behind passes into the 
condition of hypostatic congestion. This may be sufiicient to give a dull note on 
percussion and cause some esaggeration of the breath sounds, thus leading to the 
diagnosis of pneumonia there. If pneumonia does invade the opposite lung, it is 
usually the base which is attacked, and no doubt the hypostatic congestion is the 
predisposing cause, but the physical signs alone are not always sufficient to 
determine the diagnosis. Pneumonia at the opposite base is by no means rare, 
but it ia often found when its existence was not expected, and, on the other hand- 
nothing but hypostatic congestion may be found when the physical signs seem 
to point to pneumonia. 

' ClN. f. Win. Med., 1891, No. 10. 
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The physieal signs, striking as they are, are really of less essential 
importance in diagnosis tium the general clinical signs of the disease ; for 
they are not present at first, and may not appear for some days, or even not at 
all, if the pneumonia remain deep-seated. I have once or twice seen them 
develop after the crisis had taken place. They may even be misleading, as 
where the tubes are plngged and the absence of voice- and breath- sounds points 
to pleurisy rather than pneumonia, or where there is so nnich bronchitis as to 
mask the more uharacteristic physical signs. So, again, where after some days' 
illness an effusion, and perhaps a purulent one, is found, the question may arise 
as to whether it had not been a case of pleuritic efTusion ali initio, but the 
acute onset of high fever with the acceleration of the respiration and pulse 
will in most cases indicate the correct diagnosis. 

The circulation. — The pu/te-rate is accelerated, but not, as a mle, out of 
proportion to the fever; thus, with a temperature of 103° it is usually alwut 110 
or 120. In children it is often much more rapid, running up in otherwise 
ordinary cases to 140 or 180, and in infants even to 200, and that without being 
of any very serious import. lu the ailull, however, any departure from the rule 
isof significance. Thus a pulse rate abovo 130 indicates danger, and the greater 
danger the more rapid it is, especially if at the same time it become weak, ill- 
sustained and irregular, for it is an evidence of cardiac failure. A rapid pulse is 
atatod by Wilson Fos to be very common, if not constant, in drinkers. On the 
other hand, even with high fever the pulse rate may not be accelerated at all, but 
remain at TO or 80, or, again, it may fall much below the normal ; for instance, I 
have seen the pulse at 30 with a temperature of 103*, and this patient recovered. 
Still, as a rule a very slow pulse is, like a very rapid pulse, of bad prognosis. 
In discussing the pulse- respiration ratio reference was made to the /all in the 
pulse which occurs at and after the crisis, and it was shown that, though both 
pulse and respiration fall at the crisis, the pulse falls the most and continues 
to be slow for some time during convalescence. This is one of the signs of 
reaction, and until the pulse and respiration have both returned to the normal, 
convalescence cannot be regarded as established. 

The arterial temton varies, but is, as in moat sthenic fevers, somewhat raised. 
In grave, and especially asthenic, cases the tension falls below uormal ; il at 
the same time the heart be feeble, the pulse-beats will be irregular in force and 
frequency, indistinct from one another, and the pulse acquire a running character 
and he difficult to count ; if, however, the heart be acting with moderate power, the 
pulse-wave is short and jerky, falling rapidly, while the up-stroke is fairly higli, 
but not sustained. Under these conditions dicrotisra is often met with, but its 
importance will vary according to the circumstance imder which it occurs ; for 
instance, if it occur during the acute fever, it indicates loss of tone in the vessels, 
and is therefore a bad sign ; if it occur when the fever is subsiding or has gone, 
it may be a good sign, as indicating that the high tension of fever is jmssing away 
and the heart recovering its power. 

An intermittent pulse during the fever is of bad augury, but is of little im- 
portance after the crisis. It is common in children, after pneumonia as after 
other acute illnesses, and also in the aged, but it quickly passes off as convales- 
cence is established. 

The pulse, therefore, gives most important indications in pneumonia, and 
ought in every case to be carefully studied in respect of tmmber of bcata, 
character of wave, and tension of vessel. 

One of the gravest dangers of pneumonia is the liability to cai'rfiae/a«/«re. 
This is indicated by the usual symptoms; the action becomes feeble, the sounds 
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weftk, tbe beuta rapid, not infrequently irregrilnr in force as well as frequency, 
and intermittent. Actual dilaCation can be often demonstrated by the incr€«.ae 
in the cardiac dubioBs. The dilatation may involve tbe whole heart or be limited 
to the right aide. In the latter case the caiiBe ia to be found in the mechanical 
obstruction to the circulation through the lungB. In many cases the increase of 
tbe dulne^ to tbe right can be easily made out, but in others it ia masked by the 
tympanitic percussion or the emphysematoua condition of tbe lung on the right 
side, but in all cases alike ptitsation will be marked in the epigastrium and in the 
vessels of the neck, and there will be considerable cyanosis. Many robust, full- 
blooded patients are in imminent danger from this cause from the commencement^ 
and may die from over-diatcnsion and paralysis of the heart, unless saved by a 
timely cupping or veneseolion. In other instances the right-sided dilatation 
develops more slowly, but it is even more fatal, for it will not then j-ield so readily 
to treatment. When the whole heart js dilated, the cause lies in some condi- 
tion affecting the whole organ ; tor example, it may be the result of the high 
temperature, or of some cardiac poison generated by the fever, or of some grave 
cardiac complication, as, for instance, acute pericarditis. 

Cardiac failure is, of course, most likely to occur where the heail is already 
diseased. Thus it is very common and very grave in old people, whose hearts are 
so often more or less fatty ; in those who are the subjects of valvular disease-, 
both mitral and aortic ; and in those in whom tbe muscle is unsound as the result 
of pericardial adhesions, of syphilitic or other myocardial disease, or of granular 
kidney, Among tbe autopsies of pneumonia it is remarkable how often the heart 
shows evidence of past disease ; in other words, how fatal pneumonia is in those 
whose hearts are not healthy. It is probable that to this cardiac debility is to 
be referred the great mortality of pneumonia in those who are either actually 
suffering from, or convalescent from, other acute diseases. 

Extensive general dilatation of the heart may, however, exist, as shoirn by the 
physical signs, without uny symptoms of cardiac failure. This is especially the 
case with children, and in ihem it is often discovered by acuident. It usually 
persists during the fever and vanishes rapidly when that is past. During the 
convalescence from pneumonia, as from other acute fevers, dilatation may be 
produced by exertion before the patient is strong enough for it, as, for instance, 
by permitting them to get up too soon. 

The dilatation in not infrequently accompanied with murmurs, which, as usual, 
rapidly disappear with convalescence. These murmurs, as in other cases of 
dilatation, may be heard over the whole prcecordium or at the apex, but most 
commonly at the left base. The pulmonary systolic murmur has been referred 
by some authors to the pressure upon the pulmonary artery of acutely enlarged 
glands,' of a dilated auricle, or of the consolidated lung itself. Without denyuig 
the possibility of these causes, they can be but rarely demonstrated, and there 
seems no adequate reason to look for other than the ordinary explanation, 

The cardiac weakness suggests one or two rules of practice ; viz., never during 
the acute stage to sit patienla up to examine the back, but to roll them gently 
over from side to side, for the mere effort of assuming the erect position has not 
rarely led to fatal syncope ; and not to permit a patient who has had a severe 
attack to get up too soon. 

Vhangeg in the Blood. — The amount of fibrin is greatly increased (from 4 to 
10 parts in the 1000). 

' Totdieu, Jonm, dt MM., ISSO, No. 41. 
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There is only one other change of importance, and that is, the leucocytoeie. 
lliis is well marked in most cases, beginning early, continuing throughout the 

attack, and gradually 
passing away with de- 
fervescence. The leuco- 
cytes may increase up 
to 50,000 or 60,000 or 
more, and appear to 
be at their maximum 
shortly before the 

The accompanying 
diagram, quoted from 
Billings by Osier, shows 
the relation between 
the fever and the leuco- 
cytoeis. 

Even the mildest 
cases of pneumonia 
show this leucocytosis 
to some degree. In 
malignant cases it may 
be very slight, or even 
absent. Conversely, if 
it be slight or absent in 
otherwise severe cases, 
the prognosis is thereby 
rendered more grave. 
Indeed, such cases 
rarely, if ever, recover. 
As no similar leucocy- 
tosis occurs in typhoid 
fever, malaria, or influ- 
enza, it possesses a di^- 
nostic value in relation 
to these affections. 

The pneumooocciis 
is but rarely found in 
the blood. 

Pneumonia never, I 

believe, occurs in the 

luemorrhBgio form, at 

least I know of no 

such case recorded. 

Hiemorrhage, except 

from the lungs, is rare 

in pneumonia. £pi- 

staxis may occur, but 

,s_,.m,ua„„„, ,u u„„ „ ^^^ °'*' ^° *°y great 

..g. It. . ivm 11 uwHj ui luj uBii. ji.., BjiMfii. amount, and the cata- 

meuio, if they supervene during the attack, may be profuse, but they are mors 
often scanty or absent. 
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Digestive System. — I'lie geneml nutrition is but little affected, for the 
disease, though very acute, ia short, and what is lost in flosli and strength during 
the few days of fevor is quickly I'egniued when the fever is over. 

I'he toti'jue withiu tiie course of & few hours becomes tliickly coated, aiid will 
probably by the second day hftve a dry oentrnl streak. It may sometimes 
remain moist, and in rare uoses even be clean throtighout. In bad cases the 
whole tong^ie may become dry, brown, and leathery, or even be black, cracked, 
and bleeding. The lips are dry and cracked, and iu severe cases aordes may cover 
the whole mouth, gums, and teeth. In other cases, where the nmcoua membranes 
are not so dry, thrush may develop or aphthous ulceration. Thrush in adults 
is a bad sign and indicates greatly lowered vitality. 

The ap/ielUe is greatly impaired or loat, and there may be so great repugnance 
to food that everythiug is refused except water. As a rule, however, the thirst 
ia so great that liquids arc grateful, and milk, especially if iced and diluted with 
effervescing water, is taken freely. Little children often refuse food entirely, and 
may have to be fed forcibly. Swallowing sometimes causes cough or increases 
the dyspucea, and may thus increase the difficulty of getting food to be taken. 

Vomiting is a very common early symptom, as it is in other fevers ; it rarely 
lasts beyond the first few houm, and then is not severe. Sometimes it may 
continue for several days ; this is more common iu children, and, when accom- 
panied with delirium and unconsi^iousncss, may suggest the diagnosis of meningitis. 
It is rare iu aged persons, but may iu them be a very grave complication and 
even the cause of death. There ia no reason to suppose that the vomiting in 
pneumonia is iu any way different from that which occurs in other acute fevers, 
and it seems hardly necessary to refer it, as has been done (Huss), to pneumo- 
gastric irritation by ths atfectioii of the luug. In some caaca the vomiting is due 
to the collection of mucus iu the phatyux or larynx and the coughing which it 
excites ; in others to the overloading of the stomach with milk, which, being 
undigested, ferments and causes much flatulent distension and sometimes aggra- 
vates the dyspnoea. Great relief may be given under these circnmatances by 
removing the fluid and gaa with a tube and washing the stomach out. 

It must not be forgotten that the sickness may also be excited or kept up by 
some drug given too often or too largely. This ia especially the case with 
digitalis, carbonate of ammonia, and ipecacuanha when it has been administered 
for some time or at short intervals. 

The boweh are, as a rule, confined, but diarrhcea is not altogether rare, and 
may be very copious, so us even to raise the question of the presence of typhoid 
fever. 

In certain rare cases the motions liavc a bright grass-green colotu*. Though 
met with only in severe cases, this is not necessarily of bad prt^uosis. 

Diflrrlitctt occurred ui my series of 100 oases in 6, and of these 3 died, I liave only seen 
three or four cases of groie-ereeu motiniis, but 1 do not think more than one died. Tliia colour 
ia due, DO doubt, to altered bile, but it stands in no relation whatever to iauodice. 

Osier, among his lOG fal&l cases, found G of cranimiiB colitis, but with no ulceration, and 1 
of crouiious gastritis. These are unique observations. Bristowe also records a case of dTHeliteric 
Ulceratiou {Path. Hof. Tr.. viiL 81). 

The liver is frequently somewhat enlarged, but the enlargement is associated 
with no other morbid change, except a granular condition of the cells, of the 
same kind as that met with in other cases of fever. 

Jaundice in any great degree is rare. A little sallowneae during the fever 
common enough, but the motions contain bile. In this form it appears to 1 
of no prognostic importance. Deep jamidtce is, in all probability, of a catarrh 
nature and runs its ordinary course, the coluur persisting for some time afb 
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ihe ferer i* pan. Ajaaof tbe 100 eaaea, I bmn natn at pillimlMl ji 

two onlj, aoii both of Umm neovcfcd. In ehSdvBi jiiiHitiMi ii Pten atzU jmnr 

tfasn in atlolta. 

When p""— "■■■ ■ iTiiitri wiih i^KnM, or other septic diaoue, 
jniDkibee b Ekdj to be pnaent, m in oilier naukr caan not complicated wttli 
ponmanift. It ia then aa evidenee al genenl iofectkai, bat doca not modify the 
pngnaML 

irandioe ma;, of emmc, occur in the mane of anj setioos ease, bat it b t>ot 
of ttaelf of gnre ngni&ennce anlem it be aaBoei»led with aome actual befiRtie 
diiwaae, aa, for example, vith cinbaSB. The paUMit will then in all [«obabilhy 
dje^ but not beoase of the jaondioe lo mncfa aa of the drHiocia. 

Urinaiy S y s tem . — ^Tlie amie ia like that met with in other (erets. It is 
reduced in (guaDtitj', so aa to be not aun than a third of the normal amount, 
e.jr-. 16 or 30 ounces. Its eokmr ia bi^ ; the ^ecifio gr&vitT U raised and nligca 
between 1020 lo 1030, or 11M7 reach eren tU35; atid its reactioQ La strooglj 
acid. It depMJts on cooling a copioas aedimeot ol amorpbons nnlca, mose or 
leiH deeplj coloured, with which a few crjctals of uric acid, and occaaiomdl; of 
oxalate of lime, ma; be mixed. Ejnthdial cells from the nrinar; passages and 
leticocjrtes An also not uncommon in unall numbers, bul cnats are venr rare tutd 
do not occur uuleoa there be nejrfmtia. 

The wwa is stated bj most n-riters to be tbtj greatly increased even to the 
amountof 86 grammes ( 1330 gniins) in the twenty-four lioiin. It is true that a few 
cases ' are also recorded in which the nmount of urea was beluw normal, but these 
Are regarded an <|uit« umisun] aud exceptional. Among the coses, however, 
wLich I liare myself examined, I have not fouud nny increiisc, but, ou the con- 
trary, ft very reumrkabli! diminution, iu some iustAiiccs even much below the 
amount which should hare been excreted aa calculated from the uitrogen con- 
titined in the food alone. 

The rcsnlta «f m j own obaerratioiui were as foIlowB : — During tlie fever Ihe ptrceuUge of urea 
WIS constantly raliwo to between 3 and 4, or etea in Knne rare coses higher. This jieieeiitage ' 
in any gifen db» remained fairly couitant antil the criiie, aud iJien fell Kradtiaily to below the 
DDrmsl, rising slowly again to tile uonnal as convaleacence was completed. 

Tlie total urea was obtained, of oourse, by nnltiplying the jierccntage ititu the amount 
divided by 100. The voltuneornrinepBSMdwBsgmUyTeduced, and, almost without exoeption, 
the total urea proved to be far below the average of health. The volume of urine, moreover, Suc- 
ttMted greatly from day to day independently of any recognisable cause, luid [iredaced, of conrae, 
similar imffular fluctuations in the total smaant of urea. 

The total amount of urea olton fell even sliort uf the amount which should have been ex- 
creted as calculatod from the food ; far instance, in two cases taking the same amount of food thu 
aiiiouiit uf nitrogen conloined in it was, at a low estimato, 230 gratns, which was equivalent to 
900 ttrairiB of urea, but iu the urine in the cue case only a daily average of 212 grains wu 
found, and in the other of 3iG grains. 

In those cum it soams that we have thre« alternative ei]jlanat]ons— (I) llial the food was 
not nbaorind, or that the urea furmed was elimiDnted by the bowels, but there was no diarrhtea, 
vomiting, nr other avrntitflni to support this view 1 (3) that the nitrogen was discharged in the 
urinn but in aoinn otlinr form thau urea, which escaped demotion hy the methods employed. 
Other invesligallun ' sliuwed that this was not the case, but that practically the urea mi^t be 
taken as the moaaure of the total nitrogen in the urine. (3) There seems,- then, to remain only 
one other altemalivej viz. , that the niT^ilus nitrogen was stored up in the body [Kisaibly in the 
oonsolidatioii. If this were so we might expect to find a critical discharge at the end of fever. 
This, however, doc* not occur. I have only met witli two insUnces in which at the crias, or 
imiuMialcly after It, tlie iwrcentap of urea rose. In both of these it reached 6 for one day, and 

In oneof thenaoiily was the lotsl amor' -' ' -*- """ — '- ' --"-■- •--— -■ — ■- — -•■- 

fever luunh rwlucod, 



if thenaoiily was the lotsl ainomit of urvalargii, viz., 900 grains, having heeu during tbe 



* HuHsll and West, J'rve, Kog. Soe., 16S0. 
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It arena fair to conolude, therefore, that the atatenieiit usoally mada that tlie total urea i 

the same maj he said of other feveis ; in other woida, that fever U not associatdd QonBtaotlj 
with exceariTe elimination ot urea. 

The uric nenl may be slightly lucreaaed, but tliia is not coDstant, 

As regards fli« pkogpltates and eiUpJiaUs the Btatemente vary, but there u 

notbiug constuiit, 

77i« chlorides are generally greatly diminished or eveu absent. This reduction 

is met with also in other fevers, though in none is it so constant or marked aa in 

pneumonia. It m\ist be borne in mind that some of this reduction may be du 

to the diminution in the amount of chlorides ia the food. 


■ 






Chan to show fall in Chlorides during the fever & rise during convalescence 
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Fig. 73. 

requently associated with albuminuria as pneumonia. The amount of albumeL 
s, as a rule, email, rarely exceeding one-twelfth, but I have seen it amount U 
raore than one-third. It belongs to the category of febrile albuminuria, for i 
a present only daring the fever, and disappears as soon as the temperature falls 
t is but very rarely associated with blood or caat«, and if so, depends upon 
lephritis. 

Renal casts are stated hy Jiirgensen to he very common, and, indeed, rarely absent, but tl'l 
a denied by others, and is certainly not in accurd with ray own experience, but I am afr* 
re not usually looked for carefuily. 

In the adult it ia important to bear in mind the frequency witb 
pvnviar kidney is found in fatal cases of pneumonia. It is difficult 

J 


1 



whether pneumonia is more than ordinarily freqtieut i» tlie courBe of gninulnr 
kidney, liiit it is certainly more than usually fatal. 

Aci:te nephritis is rare. Ziegler and Nanwerk found it in 13 out of 550 
caaea, or iu 2-3 per c«nt., but aiuong my own series of 100 cases there is not a 

single instance of it. 

Nenrous System- — Hendache, — Severe frontal lieaduclie is one of 
the most constiiiit early symptoms, as in other fevers ; as the disease develops 
it usually becomes less severe, or, at any rate, is lesa complained of. It may, 
however, be a distressing symptom throughout, especially where in other rcepects 
the patient is not very ill. 

/jMomHio.— The sleep is always more or less disturbed and broken. The 
patients usually doze or sleep in short snatches as the pain, cough, or dyspnosa 
permits them. Now and then it happens that, without obvious cause, the 
patients cannot close their eyes, and lie wide awake hour after hour, weary and 
longing for sleep, but unable to get it. This is a condition of gravity and indi- 
cates a state of great nervous eicitonent, which will be followed by ^xveX 
depression, and not improbably end in death. Undesirable as it is to employ 
opiates or hypnotics iu pneumonia, still sleep must be obtained in some way, and 
it will be wise in such a case to choose the least of two evils, vix., to run what 
lisk there may be with narcotics, and procure sleep. 

Delirium is very commou ; few cases of any severity rini their course to the 
end without it. It varies much in degree and iu kind, and seems to be nearly 
twice as frequent in apex- as in l>ase-piieumonia. It may be due to the fever or 
to some poisonous substance generated by it, to hypcrpyreicia, to acute com- 
pUoattone of wliich pericartiitin is the most imiwrtaiit, to serious changes in the 
lung, e.g., gangrene or suppuration, to debility, and, lastly, but very commonly, 
to previous alcoholism. It is usually a prominent symptom in the young and 
in the aged. In mild cases it may not amount to more than a tittle wandering 
or light-headedness at night; in other cases it persiate throughout the day and 
is aggravated at night, as is especially the case in the aged and the feeble. 
In asthenic cases the delirium is of a low wandering character, with weak 
hallucinations, the patients lying only half asleep with the eyes half closed, 
picking constantly at the bedclothes or at something in the air. In very seven) 
cases the patients may, from the beginning, be in a state of more or less stupor 
and be almost comatose, or they may pass into this condition from any of the 
other states of delirium. In another group of cases again the delirium may be 
of a much more active character, aud be like that of delirium tremens. This is 
rare except in drinkers. In them delirium tremens develops with all its active 
and lively hallucinations, and cannot be distinguished from the ordinary delirium 
e potu except by the fever. Such cases are almost invariably fatal, but the 
delirium stands in no sort of relation to the extent of the cousolidution, being 
sometimes extreme aud the case ending fatally where the consolidation is too small 
to yield physical signs. The delirium is sometimes extremely violent, and it 
has not a few times been diagnosed and treated as acute mania. 

The delirium may change its character, and thus the most active forma pass, 
as tlie case grows \vorse, into the low, wandering, asthenic forms, and the 
patient die at lost almost comatose. 

Wandering at night may sometimes develop for the first time, or, having 
disappeared, return again during convalescence. This is generally due to 
debility, and is cured at once by stimulation. 

Children, old persons, and drinkers are usually delirious from the beginning, 
jfcjjike, gradually and steadily increasing delirium is of bad prognosis. 




ACUTE PNEUMONIA. 

SubiuUus temiinum is only mot witb in severe asthenic cases, among whom 
alflo viuscular Iremoiv are common. These tremors affect any part of the body 
which is put in motion, e.g^ the hands and arms, the Upa or tongue. They 
are absent during sleep and when tlie parts are at rest, and are not oecesBarily 
associated with delirium. Similar tremore occur in the alcoholic cases, but 
in them depend upon the drink. 

Tyinpanitei, or extreme flatulent distension of the abdomen, deserves mention 
here. Tor it is neuro-muacular in origin and indicates the greatest nervous 
prostration. It is really a paralytic phenomenon, the muscular tone of the 
intestines being entirely lost. The distension which is the result leads to great 
pain from the stretching of the abdominal miiijcles, and to great aggravation of 
the dyspnoea from the pushing upwards of the diaphragm into the thorax. 
It is a very serious symptom, extremely difficult to relieve, and almost invariably 
fatal. 

C/ieyneStokes breaihing is but rarely met with in pneumonia. It 
probably depends more upon the condition of the nervous system or of the 
heart than of the lungs, and is, I believe, also invariably fatal. 

General cutaneous kj/perastkeeia sometimes develops, but is of no clinical 
importance. 

The predominance of nervous symptoms is especially marked in children. 
Thus conviilaions often take the place of a rigor, and delirium sets in from 
the first. The child may lie almost unconscious night and day, recognising 
no one, rolling the head from side to aide or putting the hand to it as if in pain, 
crying loudly at night and grinding the teeth. All these symptoms lead, 
naturally, to the thought of meningitis, and to make the difhculty even 
greater, strabismus has been recorded as sometimes present ; the pupils, however, 
are equal and dilated. The diagnosis is usually determined easily in the 
absence of definite physical signs by the characteristic pnlse-respiration ratio. 

aphobia, and oecaaionnlly ninbljopia Imve bepn described. 

Transient aphasia is stated to occur, lasting a few houre, but occasionally four 
or five days, but ending almost invariably in complete recovery. Tliis is a rare 
complication in this country ; most of the cases are recorded in French 
literature. 

The Skin. — The skin is hot aud dry, and gives a pungent burning sensation 
to the hand which is very characteristic. Now and then the skin is moist 
throughout, aud then the temperature may lie very much liigher than it appears 
to be to the hand. 

Sweating during the fever is very rare aud of bad omen. In fatal cases, as 
death approaches, tlie body becomes bathed in a cold, clammy sweat ; this is 
an evidence of far advanced carbonic acid poisoning, and is met with when the 
cyanosis stage has passed into that of pallor. 

Sweating is the rule at the crisis, aud is the commonest of the so-called critical 
discharges. It is most profuse when the crisis is abrupt, and iathenoften associated 
with considerable prostration and faintness. It commences on the forehead, side 
of the nose, and palms of the hands, and rapidly becomes general. It lasts 
usually from three to four hours, but when the crisis is prolonged, or the case 
ends by lysis, the skin becomes gradually moist and profuse sweating is ab^ 
When profuse, it oftens leads to a copious development of sudamiua, espi 
upon the front of the chest and abdomen. 

> CbantcmGBiie, But/, ct ilim. delaSoe. Uid., Dec 1S93. 
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Herpes. — No other fever is so frequently aasociated with herpes &s 
pDOumouia, but even in paeumonia it is by do meaus constant. The actual 
percentage is difTerently given by difTercnt authors, and varies from 13 to 43. 
lu oiy own 100 cases it occurred only in 13. It most commonly develops round 
the mouth, and UBiially, it has been said, upon the same side as the consolidation 
in the lungs, but this is not the cose, tor it is quite as frequently on the opposite 
side and often in the middle line. Besides this, it is often found in other parte of 
the lace, upon the chin, side of the nose, and the cheeks. It has been described 
also upon ftie arm, the back, round the anus,' upou the cornea, and I have seen it 
upon the sternum. It may be also widespread,^ and sometimes assume the form 
of herpes zoster. Wilson Foe observed a similar rash upon the tongue, soft 
palate and tonsils. 

It usually appears from the second to the fifth day. It takes twenty-four to 
thirty-sis hours to develop, ond the traces of it may remain for a week or teu days 
after the fever ia past. It may even develop after the temperature has become 
normal. 

In one of mj own cases it appeared round the mouth on the second day after the cn^, sod a 
Mcond palch developed on the manubrium gtemi two days later still. Wagner reoonlB the case 
of a. man who had three attacks, the lirst, on the third day, on the lips ; the second, on the aiitli 
day, along the left lower jow ; and the third, on the tenth day, on the If/t Bide of the neck. 

Besides herpes, other rashes have been recorded, chiefly, as would be expected, 

of an erythematous type. 



I have sueii four seliamte attacks of well-marked but transient «iythema develop in a ahild 
dnriog pneumonia with fever of eight days' daratioD. 

Acute peoipfa^ua nnd localised gaugreue of the skia have been described, 
but if not actually pyiemic in nature, they are associated with the septic form 
of pnuemonia and are probably mere accidents. 

The same applies also to purpura, which is even rarer still, but, aa already 
stated,* no case of what might be strictly called the htemorrhagic form of paeu- 
monia is known. 

Eruptions which have been present previously may, as in other fevers, 
temporarily disappear during pneumouta and return again when the pneumonia 
is past. This is especially the case with psoriasis, pemphigus, and eciiema, and it 
has been also observed * with early sypliilitic eruptions, 

A httle child of 5J had been under uiy care For two years with pemphii^s, and though some- 
Limes better and sometimes worse, had never been really free from blobs. Shu was attacked with 
[meiunoiiia of tho left apex with acuta Bymjitoms ; the bleba which previously existed ra|»<ily 
t'snished, and no new oije» fonned until eight days after the crisis. One bleb appeared in the 
dorsiun of each foot ; the next day hlebs appeared on the labia and face, and subsequently on 
otlii-r parts of the body. 

COMPLICATIONS. — Under this head are ranged those affections which 
are liable to arise ns the consequences, more or less direct, of pneumonia. Many 
of them are oF course pulmonary, e.g., pleurisy, bronchitis, gangrene and abscess ; 
others are possibly due to the direct spreading of inHammation, as pericarditis; 
otheta, ^aiu, areof amore general character, such as acute affections of the heart, 
kidneys, or meninges. 

Pleurisy ia almost part of the disease, for it is uever absent unless the 
pneumonia be deep-seated, so that it does uot reach the pleural surface. In most 

' ^rdi. d. Hiilk., viii. 748. * Froy. Sled., 188B, Nos. 36 and 38. 

' "Parnura with recovery," Virch. Jahrb., 1887, ii. 319. 
' Grisolle, p. 485. 



uaaeB the pleiiriay ja dry, . aud disappears rapidly as the piieumoiiia resolves, 
leaviug, at tlic mcmt, nothing but s. few adJieaions behind. When an effuaiou 
develops it does not become evident, sb a rule, until the fourth or fifdi day. 
When the tubes are plugged the diagnosis is difficult, and can often only be 
settled by puncture. Pneumonia may leave efTusion behind, and it is not rare 
for [atients to come under observation with efRisiou, iu which, from the history 
of acute onset, the affection probably commenced with pneumonia. Empyema 
may, it is true, set in with very acute symptoms, but, as a rule, these cases do not 
present much difficulty in diagnosis. 

Dulness after pneumonia does not necessarily mean fluid or even thickened 
pleura, for it may be due to imperfectly resolved htng. 

The general clinical condition may asaist the diagnosis. If the temperature 
continue raised after the pneumonia is pist, pleurisy should bo suspected ; but 
on the other hand effusion nuiy develop after pneumonia and the temperature 
remain normal, or the temperature may continue raised without the presence of 
etnisiou in cases of imperfect resolution of the lung. The most conclusive cases 
are those in which after an apex-pneumonia the base becomes dull, the fluid, 
derived no doubt from the upper part of the pleura, collecting in the lowest 
parts, 

The nature of the fluid can only be suspected with greater or less probability, 
and can only Ire determined with certainty by puncture. 

Some authors state that empyema is most frequent, but my own experience 
leads me to adopt the general opinion that the effusion is usually serous. 

Many of the serous efTusious are small, and most of them, whether small or 
large, disappear spontaneously without operation. On the other hand, most of 
the empyemata are often operated on, so that it is, no doubt, true that most of the 
cases which re<iuire operation are empyemata. It is probably this which explains 
the conflict of statistics. There are no general statistics which conclusively 
settle this point, nor if any general statement could be made would it help much 
in any given case. 

Out of the 1 00 fatal coses previously referred to, aoroua eUuaioo wns round in 3, scro-jiurnlent 
fluid in 5, and purulent in 1. la 3 cases the effusion was associated, with recent pencarditis, 
aud in 1 or these the pericardium contained 15 ounces of dir^ turbid fluid, and recent vege- 
tations were present on the mitral and bicuspid valves. 

Double pleurisy is not altogether rare, even with one-sided pneumonia. 
Ill a case not included in this series, following right base pueluuonia, both pleumi cavities 
ULid the pericarihum contained several ounces of pus. 

Serous effusions, if small, are of no importance, and rapidly disappear; if 
larger, raost of them also disappear spontaneonsly, but require longer time ; if they 
demand paracentesis, they too recover as a rule in the usual way, leaving more or 
less of adhesion behiud. In some instances the fluid develops very insidiously, 
its presence l>eing only betrayed by the gradually increasing shortness of breath. 

Empyema is, I think, not very common after pneumonia. 

Thus iu the 9t. Burtliolomew's statistics it occurred in o: 
1-3 per cent., aud an aualysis of 700 cases at St. Thomas' g 
Sello's {I.e.) pBrccntngo ia much higher, i'i. 

The absolute frequency cannot bo determined except by systematic puncture, 
especially if, as there is good reason to believe, small localised empyemata not 
nnfrequently spontaneously disappear. Empyema after pneumonia is comm'^ ' 
localised, and is more frequent in children than in adidts. It is to these two 
that the relatively favourable prognosis may to a great extent be attril 
Even empyema after pneumonia may develop insidiously. 
19 
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A man of 20 was attacked v 
He developed heriiea on the aetoiid day, i . , , , 

day of illness. He ftiipeared to be convolescent, and there wis nothing in his condition to draw 
attention t« him, when, on the sixth day st^r tlie ferer fa&d left him, he ditd quite suddenly. 
At the jioit-morteiii tlie base ot the H|;ht lung was fonnd in the condition it might have been at 
such a time afcei ocilCe pneumonia, but there were several ounces of pus in the right pleura, a 
smaller quantity in the left, and a considerable quantity in the pericardium. 

These effusions devdaiied in great part, if not entirelj, alter the tempersture had fallen. 
The case illustrates the fact, now well known, tliat it is [K»sible Co have active suppuratian in 
the pleura without fever. 

A good deal has been written iu recent years upon the empyema which follows 
pneumonia under the imme meiti-jmeutmmie emjnjema, and it deaervea the import- 
ance which has been given to it on uccount of its relatively favourable progreaa, 

Thua Netter ' states that out of 43 cases treated in the usual way following pneumonia, only 
1 death occurred, giving a mortality of 2'3 per cent. ; while of 117 cases treated in a aimilkr 
way, due to otbercauseB, 29 died, pringB mortality of 35 percent., and although those figure* 
perhaps somewhat magnily the dinerence wliioh exists, they represent what is a fact, viK., that 
empyema alter pueuniotiia has a much more favourable prognosis than empyema resulting from 
other causes. 

Bacteriological investigation of empyema lias shown that a very large number 
of these cnses are associated with the presence of pneumococci, and that even 
when there has been no definite history ot pneumonia. These facta may explain, 
to some eslent, the difference whioh existu between the results of empyema in the 
adult and in the child ; for it is found tliat two-tbirda ot all cases of empyema in 
children are associated with tho pneiimococcus, but only one-third iu the adult. 

The relative benignity of pneumococcus-empyema has been connected with 
the short vitality of the pneuraococcus, which loses its virulence in a few days in 
the lung (eight or nine days), though it retains it a little longer in the pleuzs. 
Similar differences have been observed iu artificial cultivation, the pneumo- 
cocons retaining its activity longer iu bouillon than when grown on solid 
media. 

Whatever the explanation, the fact remains that the prognosis of empyema 
after pneumonia is relatively favourable. 

The results of operation are eminently successful, and even in cases where 
no operation is performed recovery frequently takes place ; in some, after 
perforation of the lung and expectoration of the pus ; iu others, a single 
paracentesis or a second may suffice to cure, while in a few instiinces tho pus 
is spontaneously absorbed, and that apparently completely. 

For more detailed informatiou on these points reference must be made to the 
article upon Pleuritic Effusion, 

Bronchitis. — Bronchitis is always present to some extent in the consoli- 
dated parts aud in their neighbourhood, but it docs not assume the importance 
of a complication until it is general, i.6., until it affects both sides. The collateral 
congestion of the rest of the lungs, which is the result of pneumonia in any part, 
produces no physical signs so long as the rest of the lungs is equal to the extra 
work thrown upon it, but so soon as it fails, the clinical signs of congestiou, 
i,e., of bronchitis, appear. Bronchitis thus becomes an evidence of fimctional 
incompetence, and though the breakdown may be as much cardiac as pulmonary, 
ite meaning is the same, for such cases end almost without exception fatally. The 
BBoretion is abundant, and greatly iiici-eaees the amount as well as alters the 
character of the expectoration. The tubes become moi-e and more choked, and 
the patient dies of gradually increasing suffocation. 

'■Bull. d. I. Soc. Mid. d. Hoy., 1880, Jan. 11. 
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The tympanitic percussion met witli over the fiOTt-pneumoiiic lung may be due 
to the transient emphysema caused by the bronchitis, but not always, for it may 
occur when no bronchitis is present, and it is then the conaeqiienae of loss of 
pulmonary tone or tension, and is, as stated, a very ominous sign. 

Uaugrene, abscess, and interstitial pneumonia as rare complications, or results 
of pneumonia, have been already referred to when speaking of the morbid 
anatomy. 

Fneumotborax, as the direct result of pneumonia, is perhaps the rarest of all 
complicatiuos. It can only occur when the tissue has suppuratett, or where 
abscess or gan^ene has developed, but in the case of abscess the pleura has 
usually been scaled by previous adhesions, and in the cases of gangrene deatli 
takes place before the pleura has had time to give way. Very few cases are 
recorded, but two have been recently published by Talma,' and in one of them 
recovery took place. * 

The Heart. — Cardiac failure, though really the most important complica- 
tion of all, is so common a result of pneumonia that it is often described rather 
as a part of the disease. It is recognised in the usual way, and as it rarely 
leads to any lesion of the nuiscular substance, there is nothing to be seen after 
death escept dilatation. The commonly described .cardiac complications are 
three — pericarditis, acute endocarditis, and thrombosis. 

Perieardilis is not rare, but its fre<iuency during life must not be reckoned 
fi-om the results of •poBi-mortem obsen^ation. 

In my own 100 fatal casts, acute periuardiliH was found ia 8. Lettdet gives 7'2 jier cent ; 
Oaler, 5 per ooiit.; Austin Flint, 8 wr ceiit. ; Bnuti, B-1 per cent.; Netler, B per cent. TIio 
aeries [iom St. Thomna' Hcuiiital pelda 11 per cent; Omieiod'a, 12 per cent,; but the highest 
percentage of all is'given hy ShirKta, vii., Ifl-fl. 

I may say that pericarditis is found poslnwiiem in 1 
The percentage during life is much smaller. 



The slighter degrees of pericarditis may, of course, be easily missed during 
life, but making all allowance for clinical oversight, it is obvious that pericarditis 
greatly increases the mortality. 

The pericarditis is in most cases dry, i.e., with hardly any eKiisioii. When 
effusion occurs it is not rarely purulent. 



The pericarditis is often latent, t.«., produces no symptoms, but it may be 
associated with delirium, as in rheumatic fever, so that the sudden occurrence of 
delirium or its sudden exacerbation should always suggest the possibility of 
pericarditis. It is a grave complication, and in many cases leads to a fatal 

Acute endocarditis. — Fresh interest has been excited by this complication si 
the description of uleemtive endocarditis in association with pneumonia, and t 
discovery, in the vegetations, of the pneumococcus. 

Natter found pucuinococcuB-eDdoearditiB twice in 2S fatal cases of pneomonia, and 
twice in S7 fatal cases. Oder records tawW endocanlitiB as present iu no lesa tlun 16 ■ 
105 faUl cases, and in 11 ofthese it was uloentive. This must be a very unuaiul experifll 

' Vinh. Arch./, klin. ited., x. 308. 
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InsUrices vC ulJ luuibus cordis in vrhicli Tcgeto-tioiu aro pnuent must b« ercliiilRil ft"ni iliin 
cat«uory, and this being done, Storges and Coupla.nd fouud unl; 3'S per cunt, of the- ratal caan 
in wliicn reoent vegetatioDs could in any 'way be connected witli the pneumoniii. 

Id m^ own aeriea it occurred oDce only, the TegutAtions being rotmd on the tnitml, and bIm 
on the tnciui]ijd vulveg, aud was associated with ]ninlleot pericarditis, 

III most cases it Appears to give nse to oo special s)'mptoms, but iu the 
ulceritive form the usual symptoms would ansc, viz., a pyieoiia-litie stjxla, with 
embolisms in vBxioua orgaua. 

I do not know of auy evidence to show tliat eudocarditis after pDeumouJa 
ever leads to chronic valvular disease as the rhcuumtic form does, probably 
because theae cases are almost invariably fatal. 

Cardiac Thromboeis. — The clot whicb is found in these coses is not jiotC- 
Tiiortem, but clearly formed during life, for it is decolouriKcd and tough, it is 
often almost white and felted in between and behind the coliunofe corne^e. It is 
flat and thin, its shape being that of the cavity at the end of eyatole. It often 
extends through the auriculo-ventricular orifice into the auricle, where it expands 
ajj;ain, and may be similarly attached to the walls. Its commonest seat is in the 
right side. If it extends slowly into the pulmonary artery it will cause gradual 
obstruction of either the main trunk or «f one of the branches ; in one of my 
cases, tbe pneumonia being at the apex, tlie artery going to the lower lobe 
completely plugged. 

The whole clot may even bu detached en matte, and the case end sudd< 
as witli embolism of the pulmonary artery. 

Such clots as these are usually fouud in patients who have been slowly dying 
for some days, but they may develop even during what seems to Ijc normal 
conviilGBceDce, and they nmy then lead to sudden and quite unexpected death, 
either from failure of the heart or from embohsm. Those clots are at any rate 
not rare, and they were present in no less than ten out of my liundrM fatal 
cases. 

The following complications are all of them of great rarity. 

Aetde Ntphriliji is so rare tlut it would be or littl« practical interest were it not for the 
discovery, in some ot the cases, of the pneamococcus in the inSuuied tisauea. InBlaiicea of this 
are described by Netter, and are used by liim to support the vii^w that pneumonjs is a general 
iufective disease. 

Ila oocnrronce during life is recognised by the umisi idgiis, viz., albumen, blood, and 
' ' '' ' t general ^sdema seems not infrequently absent. Sturgcs describw two 
. oTwl- ' ■' - ' ■ -" - 
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casei of this kind, one of which recovered and the other died. In one case of mine nephritis 
was discovered post-morlem, but the signs during life had been indefinite. Other cases are re- 
uorded by Wiltnrg,' Nanwerk states that the inflsnuaation Gist attacks the glomeruli Hi^ 
Boarlatinal nephritis, and then the tissues round the veins and cajiillaries of the cortex. 



Milder forms of biood peisoiiing are seen in the swelling of thi> joints occaaionally in 



and perhaiKS also in tonsillitis, tlie latter being most frequent in those cases whicu arise 
drain poisoning. 

Parotid abacoi, in tbe verj' rare instances in which it occurs, is probably also p^nmic, 

Wilson Fox met with it once only, in a girl, and she recovered. Stur^^ describes another 
case which also recovered. Bebier' records three caaes, but they were all fatal ; Aldrick one, in 
a, man of 43, who recovered. 

Otitis media somslinies doveloi>9, but it is one of tbe rarest compliratiouB, It is always sup- 
purative, and sa it nsuslly eoes with other aeptio symptoms, it is present as a rule ordy in fatal 
casea. The pneumococcua has been found in the pus here also (Oamalcia, Weichsetbaum).* 

Although it is true that tbe pneumococcua has been found in all these coses, still, conudering 
bow rare all these complicationB are and h"w Frequently tboy ore associated with endocarditis — 
disintegrallng cluta, it seoms highly probable tliat they are alt alike due to secondary infect^' 
from these sources, and not improliably often by otber organisms than the pneniQDCOOcas. 
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ileningitu \3 extremely rare. It did not occur once in cillicr of my two senca uf 100 faam. 
Osier, however, met with it in 3 out of hia lOG Tatftl esses. This \» as unusaal as is hia experi- 
ence or acute endocarditiB, and as S of the 8 canes were associated with that affection, it is prob- 
able that these, at any rat«, were embolic. 

The ioflamniation appears to be always pumlent, and in the pus the pnetimococctia has been 
found, but lUeningitiB asaooiated with the pnenniococcus has been found without pneumonia, 

Iti raany of the cases meningitis has been found on wu(-n«irtoni BiamiDatioD witliout baviug 
becji suspected during life, but when s^ptoms are produced they are of the ordinary kind. 

Epidemic terebro-tjnnal vKTtiKgUii is frequently sasociBted with pneumonia (6 times in SO 
cases, Immermann), and iu a considorabl« numbtr of cases, in which there has been no pneu- 
monia, the pnemuocDCoua has bwn found in the pus ; I think it would be safer to say oti 
orgunum likt the pnsuniococcus, and difficult to Oiatinguieh from it, rather than to asaume 
tltnt it is tlie pneumococcus itself ; for it ta diCBcult t« accept the view that the same organietn 
can be the cause of two diseases so different in thenuelres and so rarely associated except when 
cerabro-Bptnal menin^tis is epidemic 

Pneumonia, like other severe illneases, is sometimes followed by grave meutal sytuptouis. 
e.g., mania, melanoholm or imbeciUty. Aaa rule, tlip mental functinns arc in thccnd restoreU, 
though convalescence may require months of care and watching. 

I^/amia with multiple absceBses has lieen reoorded. Jaocoud' has published two snoh oasne, 
but in these the germ found was not the pneumococcne, but the streptoaoccus and the staphylo. 
coccus pyogenes, 

a the gcnoral pathology 

Relation of Pneumonia with other Diseases. — In this, two qu^tiona 
lire involved, first as to tlie effect produced by any given disease upon the pnou* 
tnoiiia, and aecondly. as to the effect produced by tlie pneumonia upon it. 

This much can at any rate be said at once, that the association of pneumonia 
with any pre-eiifitiug disease greatly incrensoa its gravity, even, iiccording to 
Kuss, to the extent of making it four times as fatal na in uncomplicated ciises. 

ne clj runic 

Bronchitis. — Pneumonia is fr^iuently preceded by bronchitis, bnt hardly so 
often aa stated by Gfisollc, viz., 25 per cent. The puouioonia which follows 
bronchitis, as a rule, neither begins nor ends as abruptly as usual ; the tempera- 
ture shows greater remissiona, and is of a more hoctic typo and falls gradually. 
In these respects, as well as in the liability to relapee, it shows more resemblance 
to the broncho-pneumonia of children. The differcuce in prognosia according as 
the pneumonia precedes or follows the bronchitis has been already spoken of. 

Chronic emphysema is frequently found in fatal cascti. It greatly increases 
the gravity owing to the increased danger of cardiac failure, but it does not 
otherwise modify the course. 

The same may be said of ehrofiie pleurisy. 

In S out of the 100 fabat cases, both pleural cavities were obliterated liy uld adhesions, aud 
in 8 others einphywma was present. 

PUhitif. — Phthisis certainly does not increase tho liability to pneumonia, and 
but few cases of active phthisis die of it, Tho acute febrile attacks which are 
frequent iu the course of phthisis are of tubercular nature and belong to the cate- 
gory of catarrhikl rather ttian of croupous pneumonia. Yet in fatal caaeH of pneu- 
monia old tubercular lesions arc very often found. This means, however, no more 
than that patients with lungs dumnged from ai:y cause — chronic pleurisy, 
emphysema, or tubercle — are bad subjects for pneumouiii. When pneumonia 
does occur in phthisia, it often runs its ordiuary course and may resolve com- 
pletely. Sot rarely, however, it seenw to start the tubercular pi-ocesa into fresh 

' On:. 'I. H'-p.. Paris, 1888, No. U'. » BrUinh 3f«l. Jour.. al«t Sept. 1601. 
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activity, so that the disease makes rapid pn^ress. From all that we now 
know it seems clear that pneumonia cannot caseate, and that caseation, when 
it occurs, in due to infection with the tubercle organism. 

In tike 100 fatal cases thi>re wm only 1 idth active pbthuis, but 5 with old tubenruliU' 
leaiona, anil in the other series 1 cose onlj had cliroiua cavities at botli apices and rtceiit 
tubercles in other parts of the lung, the patient dying irith double btse-poeuoionia. 

Morbus Cordis does not specially predispose to pneumonia, but it greatly 
increases the risk. Among mj fatal cases, 8 bad chronic heart disease, and 10 
others chronic pericarditis, making 18 in all. 

Sturees' figures yield the percentage of 11. He draws atteutioD aim t« the frequency with 
which the pneumonia is double. Thus half (S3 per cent.) of the cases of doablo pneumoijia 
were associated with chronic morhus cardie. The imcumonia vbs right-sided in 16 per cent, 
and left-dded in 107 per cent 

Not only dues pneumonia increase the risk at the time, but there is dauber 
that the cardiac compensation will be found incomplete when the attack is past, 
for not a few cases of heart disease date the final cardiac failure from an acute 
illness. 

Among the forms of morbus cordis, adJiercnt pericardium seems to be the 
most serious, and, of tlie valvular affections, mitral disease. 

Out of the 100 fatal caaea ttie mitral was tbe valve atfected iu G ; three times alone, onM 
with aortic disease, and once with aortia disease and pericoidilis. Iu two otbets the aortio 
valves alone were involved. 

In any given case the prognosis will depend upon the extent to which 
compensation is complete; those iu which it is defective generally die when 
attacked by pneumonia, but iu othei^ iu which it is adequate, the piieumouia 
runs its ordinary course and often cuds in recovery. The esiatence of old 
lesions does not seem to increase the chances of recent vegetations being 
formed. 

Ill 21 cases of valvular disease, Stiu'ges found recent vegetations witliout old heart misallier 
in 6, and with old heart mischief id i. In my uwn cases 1 only had recent regetatiQas and 
7 chrouic lesions. In the lOO fatal coses 2b in all hod some alTection of the lieort, old ur 

Kidney Disease. — Pneumonia is very rare in the course of acute nephritis. 
On the other hand chronic lesions of the kidney are very frequently found iu 
fatal cases, and although there is no conclusive evidence to show that clironio 
kidney diseases increase the liability to pneumonia, there can be no doubt that 
they greatly increase the mortality. 

Thus a man of 39 hod double pneumonia, first at the left base and then at the right apex. 
He was at first veiy sleepless and then very delirious. He developed pericarditLs on the lOtli 
day and died. Feit-mprttm, hestdes the lesions of pnenmania and granular kidney, there w«ro 
recent pericarditis and left pleurisy ; the heart weighed IS and the liver 84 ounces The 
urine contained no alhiunen at all until the tth day, and after that only a trace, and the 
presenile of granular kidney was not suspected during life. 

Sturgea, out of fit cases eiamined poat-morltm, found the kidneys granular in 7 and large 
and white in 7 more, togetlier pving a jwrcrntago of 15. In my 100 cases the kidneys wera 
granular in 8 and Isi^e and white iu 2, giving a percentage of 10. 

The signs of granular kidney can be very eaiiily overlooked in life, and the 
affection may be more frequent than is commonly supposed, but in patients of 
middle life it is a disease that should always be thought of, as it so seriously 
affects the prognosis. 

Rhmtmalic /'euer.^There is a strange difference of statement in books as to 
the fre<]ueB~ ' ""-umonia in the course of rlieumatic fever, I should certainly 
agree wi who says that it is one of the rarest of phenomena, and 
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this also appears to be Stui^ea' opinion. If it be rare for pueiimoiiia l« oi;o\ir 
ill the course of rheumatic fever, it ia still rarer for rheumatic fever lo develop 
ill tlie courtte of pneumonia. 

Some cases bearing ou this question are recorded by Sturges, but tho two 
affections are so common that it ia easy to believe that they might occasionally 
be associated nithout any rektiou of cause and effect existing between them. 

Spedjic Fevers. — Pneumonia is rare in any of the specitio fevers. 

Where the temperature is already high from the fever, it is difficult to diagnose 
pneumonia from acute congestion aud hypostatic congestion of tlie lungs, both of 
which are probably to a great extent the mechanical result of uardiao failure. 

InSammatory affections of tho lung are not uncommon in all the apooitio 
fevers, but they are nearly always lobular rather than lobar. This distinction 
is not sufficiently made in most of the statistics. 

When lobar pneumonia does occur it is usually fatal. According t^ Mu rob ison, 
though rare iu typhoid it is still rarer in relapsing fever, and rarest of all in 
typhus. 

In Scarlet Fever, Measlu, arui Diphtheria tho inflamniatiou is almost in- 
variably of the lobular forra^ and true pneumonia is very rare. Sturges quotes, 
with reference to diphtheria, some statistics from the Children's Hoti])ital which 
show that lobar consolidation was found in 14 out of 100 cases which died 
without tracheotomy, aud in 13 out of 60 which died after tmchootomy, and 
iu some of the latter the complication did not arise until two or even threo 
weeks after the operation. In all these cases there is the ever-present diftioulty 
of deciding whether the consolidation was not a rather extensive form of the 
lobular inflammation due to direct infection from tho wound. 

In Typhoid, Fever pneumonia Iiilk alwajH excited interest on account of the 
theory that the typhoid germ can localise itself in tho lung and there excite 
lobar pneumonia. Wliether this be so or not in typhoid as in other fevors 
future bacteriological investigations only can determine. 

So far they seem to show tliat the infection is usually heterologous, i.«., 
not due to the typhoid bacillus, but to the pneumocoocns or some other germ. 

Ccrtaiu it is that in some cases of typhoid it is by no means easy clinically to 
diagnose pneumouia, for the bronchitis which is so frequent an accompaniment 
of typhoid may set iu very early and produce well-marked Imig syinptomn, «o 
that when associated with tho high temperature of the fever, the dtagnoniif of 
pneumonia is very likely to bo made ; but the correct diagnosis Is usually soon 
det«rmincd by the course of the case. Undoubted cases of true jinouroonia 
occTir iu typhoid, but I believe with Murchison that they are rare. 

In injtitensa pneumonia assumes greater importance, for though not a frequent 
complication as reckoned by percentage, It becomes uniuunlly prevalent owing 
to the wide diffusion of the epidemic. 

The organisms found in influenza pneumouia differ according to the period at 
which it occurs. When a sequel of iatluenza, the pneumonia is of pneumococcal 
origin, but when it occurs during the attack of Influenza the organism found in 
the influenza bacillus (Klein). 

Ita frequency varies greatly in different epidemics, and perhaps also lU 
mortality, for Peacock, in bis account of the epidemic of IB48, stateH that pneu- 
monia was very common but I»ih tlian ordinarily fatah Certain It Is that during 
the recent epidemic pneunumia wax rcKpouHlhle for n very considerable tiumljcr 
of the deatlis. 

The dominant feature of the piicuuuinla hss liei.-ii its SNtlieiiic tyiie, anil lli« 
rapidity with which it bu often pravod fatal. The nvjrtallly hsa been nir 
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above the ordinary average for pDeumonia, and where reco\'ery has taken place 
convatescence has been tardy. 

As a complication it has developed aa a rule about a week or ten days after 
the original attack of iufluenza, and usually aa the resnlt of exposure to cold or 
chill ; but besides this there has Ireeu uu undue general prevalence of pncumouia, 
as though the existence of the epidemic predisposed to pneumonia, even iii 
persooa who did not actually acquire influenza, or perhaps had it in so alight a 
form that it was not recogniaed. 

One other marked peculiarity must be mentioned, viz., the cxtmordiuar^' want 
of relation between the clinical symptoms and the amoimt of the lesiou in the 
\xuigs. It has not lieeo uncommon with the moat typical clinical symptoma of 
pneumonia for the physical signs to be very difficult to find, or absent altogether, 
and on the pogt-nwrtem, a small patch of consolidation to be found not larger 
than a Tangerine orange ; in other cases the lungs have been greatly congested, 
almost cedematiw, and, in part, especially at the base, collapsed, but without, in 
any part, the characteristic consolidHtion of pneumonia. 

In some instances the pneumonia has been of the wandering type, creeping 
about from part to pirt, and thus prolonging over three weeks or more the dura- 
tion of fever. 

I saw ■ COB? ill which tha attack camm^iit^ed In tlie rijjIiC base and ^rsdiully spread up to the 
ap«x, by wbicli time the bnsa had be^ii to clear uji. Tliea tlie ojipoHite base waa attacked, and 
by the time this was solid, the left base waa clear — but the patient's strength did oot hold out 
any longer ; she died, however, of asthenia and not ofauSbcation. 

Some of the cases have exhibited an unusual amount of ha'morrliage, and 
where the pncumouia has crept about and been associated with recurrent 
htemoptyais, the suspiciou of phthisis has naturally been excited. 

A pi«vjoii8ty hetdChv youuu mau uf 30 yeara of a^f, alter an ordinary attack of influenza, did 
not regain health, but lost lle£ and strength, aiHt » small amount of blood on two or three occa- 
■ioDB, and had ■ temperature cuDBtautly above nominl, reaching in the evening 102° or 103°. This 
hod oontinuod for three week* when I aaw liitii, Tiw [ihysical signs were indefinite. I could 
not aatiify myaelf that he was (ihthidcal, and sent him away for two months, at the end of which 
time he returned i^rfectly well, having gained flesh rapidly, and being on his retuni much 
above his aomial weight. He lias coutinned in jierfect healtli and in active work, and haa 
developed no further signs or synlptoinii. 

Thut class of case was not uuconunan in jnst ojiidemics hut lias heen mn^arly rare in the 
present. I have unly seen one otiier instance ot it, and that was not qtllU* so clear, as it 
ocourred in ■ young man who wsa at the titno suOVring from activii syplulis, and it waa possible 
that tha alTection of tlie lung was ayphilitio in nature. He also came to me uritli the diagnosis 
of acute phtlii^ but he completely and rapidly recovered, and has continued perfectly well. 

Malaria. — The terms "intermittent" and "remittent" as applied to pueiunonia 
refer usually to the character of the fever, and indicate that the inflamuiatiou 
recurred after an interval of complete or partial defervescence, and thus an inter- 
mitting or remitting temperature becomes the characteristic of all the pneumonias | 
of the wandering type. But the terms have also beeu applied to cases which 
are supposed to stand in a closer relation to malaria, and it would be leas con- | 
fusing, if for snch cases the terms " malarial " or " paludal " were employed. 

Pneumonia may of course develop in tlie couise of an ague attack, just as it 
may in the course of any other fever. Again, in persons who have h.id ague 
previously or are in an ague countiy, an attack of pneumonia, as of any other ■ 

fever, may determine an attack of ague. 

Besides these cases, in which the pneumonia is presumnbly of the ordinary 
type, and merely accidentally associated with ague, there reniaiua a group iit 
which the pneumonia is supposed to stand in a more intimate relation to ague, 
"~~"afe^^uftlly due to the malarial poison. Of these cases there are two^^^J 



clftssea: i» the one, it so liappens that hi districts where ague is rife at certain 
times of the year, the iiiinual outbreak may fail aud its place bo taken by a 
Bimilar outbreak of pneumonia; an instance of this is quoted h}' Hadji-Costa' 
m Tbeasaly : in the see<m(/, each ague fit is associated with jiulmonary symptoms 
and physical signs. In both instances it is stated that the pneumonia is of short 
duration and not grave, that the cousolidation appears at once, and that in the 
intervale, when the temperature falls considerably if oot quite to the normal, the 
consolidation resolves somewhat biit extends again with the recurrence of fever. 
These attacks tend, it is said, to subside of themselves after three or four 
recurreacra, but yield readily if treated with full doses of quinine. 

Four cases of pneumouia of this kind are recorded by Koranyi,^ and the two 
charts which he gives there speak for themselves.' 



Charts of Malarial Pneumonia ■■ (Koranyi). 1 
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Aleoholium does not predispose to pneumonia, but more tlmn doubles its 
mortality. Hubs stated that over 50 per cent, of alcoholics attacked with 
pneumonia died, and I think this is not above the mark, but it is, of course, 
impossible to state this numerically on account of the difficulty in agreeing upon 
what exactly constitutes alcoholism in a pathological sense. 

DoaWeday, Mw ITork Mtdinal Jtreord, 1886, March 28, gives the foUowiug figui'ea :— 
^^^ Cured. Died. Per ceut. of Fatol Cases. 

^^^L No excess, ... 21 7 =25 

^^H Slight 32 IS =33 

^^P Marked, . ... VI 27 1 ^^g.^ 

f The Collective luvescigation aUtiatics show the same facte, althongh the geneml percent- 
Bgea ate lower throaghouC. 

1 Total abatainero, . . . II '2 

Tamperate, . . , . ^«■i 

iDtemperatp, . . . 40'5 

' Rti: d> MM.. Nov. 10, 1891. ' Etui. Eneyd., viil 384. 
' Cf. alaoTham, Fire!,. Jahrb., 188S, u. 120. 



Pneuiuonia tends in drinkers to aBSume the iiervouB asthenic form, delirium 
sets ill early, and the patient ptissee rapidly into a typhoid state, and often dies 
after a very short illness of only three or four daya' duration. 

The delirium of pnoiimonm is of two types; the one, sthenic, active, busy, 
with wild halluuinatioDK as iu ordinaiy delirium tremens ; the other, asthenic, 
low and mutteriug as in the asthenic forms of other fevers. 

In the pneumonia of alcoholics the delirium ia at first of the sthenic kind, and 
it is remarkable how great exertion such patients are for a time capable of in 
spite of the dyspuoia they suffer from. Soon the want of sleep and constant 
restlessness produce extreme exhaustion, and if the active delirium last more 
than a day or two, it passes into the second or asthenic forma and quickly ends in 
death. 

The prognosis of the tirst form ia doubtful ; but the second form, whether it 
follow the more active delirium or not, almost invariably ends fatally. 

Injury. — Considerable damage may be done to the hing, as in contusion or 
laceratjon, without any inflammatory symptoms resulting; on the other hand, 
pneumonia may follow a shake or accident without any actual injury to the lung 
at all. In all cases alike it is, however, ordinary pneumonia which occurs, and 
the injury has been rather the predisposing than the exciting cause. Where 
pneumonia occurs afU;r actual lesions of the lung, it usually develops two or three 
days after the accident, but whether preceded by lesion or not, it often does not 
develop until some time after the accident, even five or six weeks later, and is 
probably then to be referred to the want of vigour due to the conBnement and 
shock of the accident. Traumatic pneumonia, therefore, is not a special form of 
pneumonia, but ordinary pneumonia occurring in ii person whose health has been 
shattered by the accident or injury. 

EmhoHsm and Infarct. — These conditions may lead to pnenmonia, but usually 
no inflammatory changes follow unless there be septic infection as well, and then 
the inflammation is of a septic character, as in pyremia, and cnay cud in suppura- 
tion or gangrene. 

Pregnancy. — Pneumonia but rarely arises in tlie course of pregnancy, but 
when it does, it usually causes abortion and the child is lost. The mother, 
however, frequently escapes. 

After parturition inflammation of the lung is usually septic, and not of tlie 
nature of true pneumonia. 

Nerooui Diaeases. — Acute and often destructive inflammations of the lung 
are not uncommon causes of death in nerve diseases, especially in those which 
are attended with loss of consciousness or with bulbar symptoms. There ia no 
doubt that in the majority of these cases the inflammation is due to the passage 
into the lung of foreign substances, chiefly particles of food, as the result of the 
loss of sensation, or of muscular power, in the parts around the glottis. 

ScliiCTs ' observations tb«t inflammatian of the lungs follows section of the trunk of the van 
are often quoted in support of the view that auch in&mnuitionB may be produced fay trophia 
influences. These observntiona have been called in question, and it has faeen Ehovn that rooh 
legionn are the reault of the passage of foreicn aubataiiFea into the lung owing to the paraljrsis of 
the glottia -closers by the division of tlie vagi. 

FORMS OF PNEUMONIA. — What are often called forma of 
pneumouia do not deserve to be raised to the dignity of special varieties of the 
disease, for in many instances nothing more is meant than that certain symptoms 
predominate or that certain opinions are held as to the cause, etc. 

' Gartner, AUg. Wim Sled. Ztg., 1885, No*. 1 and 6. 
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The following forma are often spoken of ; — 

Primanj Jdiopalhie, i.e., paeumoiiia which develops of iUelf without 
rocognisable cause ; and Sectrndary or Cimaeaiiive., i.e., pneumonia which is the 
apparent result of aoiae other cause. Many of the secondary forma are not really 
pneumonia at all, but cases of inflammation of a different kind excited, e.ff., by 
septic embolism, foreign bodies, or such-like causes. 

Sthenic and Aetkenic. — This, as in other cases, is a bad clarification, for 
sthenic refers to the fever which is strong, and asthenic to the patient who is 
weak. So that asthenic pneumonia means only that the pneumonia is attended 
with prostration. 

Cerebral or Gastric indicate the predominance of such symptoms in the case, 
and bilious points to the associution of .jaundice. 

Typhoid pneumonia is a term of doubtful meaning, sometimes implying that 
the patient passed into the typhoid state, at others that it occurred in connection 
with typhoid fever, or was due to tlie same poison. 

In other cases the supposed cause is taken as the basis of tlie clussilicatton, 
e.g., rheutnalie and gou/i/, pytltogenie, puerperal, emliolie, mcioflatic, etc. 

There is no evidence that rheumatic or gouty pneumonia has anything to do 
with gout or rheumatism. It is simply pneumonia occurring in a gouty or 
rheumatic patient, or occurring in patients subject to those affections. 

Short, long, abortive refer to the duration ; apex, haw, central, to the seat ; 
mcusive, to the character and extent ; drinker's pneumonia, to the habita of tlie 
patient ; rdapsing, remittent, or intermittent and wandering, to the course of the 
disease. Most of these so-called varieties have been already referred to in other 
places. But two or three have sufheient clinical importance to be a little further 
considered. 

Apex pneumonia is usually attended with more severe symptoms, with higher 
temperature, and greater delirium ; and is more common in children. 

Louis taught that apex pneumonia in the adult was evidence of pro-existing 
tuberculosis, and tliia opinion has been held by many authorities since, to which 
has been added the statement that pneumonia at the apex is more likely to re- 
solve incompletely and leave some chronic lesion behind than pneumonia at the 
base. I do not think this can be proved by figures, and CA'on if it be the general 
rule, there are, at any rate, very many exceptions to it. 

Wande)i»(i pneumonia. — Every pneumonia spreads to some extent, for com- 
mencing iu one spot it rapidly extends until tho limits of the lobe are reached, 
but here it as a rule stops. In some cases, however, the pneumonia still slowly 
creeps on, until, it may be, the whole hmg is involved. This has been called 
pneumonia Errana. At other times the pneumonia does not spread in direct 
continuity, but starts afresh and independently in some distant part of the same 
lung or on the opposite side, aud this is distinguished as pneumonia Migrans. In 
either case the result is to prolong the attack considerably and also to increase 
the risk of it. 

Remittent, intermittent, and relapsing forms are also described. Iilost creeping 
pneumonias are remittent, i.e., although the temperature may drop, it does not 
fait completely to the normal. ThediSerence between intermittent and relapsing 
pneumonia is rather one of terms, for iu each the temperature is supposed to 
have fallen to and reoiained at the normal level for some daj's. 

Relapses in the strict sense of the teiin are rare. Wagner ' met with 2 cases 
only in 1 100, They must occur as in typhoid, after a distinct afebrile period, and 

' D. Anh.f. W. -Utrf., ilii. 410. 



300 DISEASES OP THE ORTiANS OF RESPIRATION. 

ianag ooavalraccDce. Thcj are to be distinguished from recurrent, i.e., sccuud or 
third attacks. Freudi writere speak of pneumoaie •' reddivt, i.e., subsequent 
stUcks, and ptuumimie I'l reehate, i.e., relapse. At already §tat«d, subsequent 
Attacks of pnetimonia ore by no means rare ; indeed, pneumonia is prone to recur, 
bat relapses are uncommon. 1 am inclined to tliink tbat they are most (requeut 
where pneumonia haa developed in the course of bronchitis. According to 
Gcnuain See' tliey occur uaually about the fifteenth or sixteenth day of illness, 
i.t., at the end of tlie week of cwnvalescenee. Tliey belong to the category of short 
ta abortive pueuinouiaa and are of good prognosis. Their access is ofteu marked 
by uo rigor, lint by rise of temperature only. The difficulty in these caaea is, of 
oomse, to be sure that the fresh access of fever is not due to some compli cation, 
but the diagnosis is, as a rule, determined by the appearance of the ordinary 
physical signs of cousolidation. 

The pythogenic or septic pneumonias much resemble typhoid fever ill general 
symptoms, and may be copfused witli it. The hepatisatiou is often patchy or ill- 
developed, and the physical signs, therefore, often indefinite : in these respects 
agreeing with the pneumouia which is so frequeut and fatal a complication uf 
iuauenxii. 

Perliaps the three most important varieties of pneumouia are the following :— 
Pjteumania in drinkerf, in the ag«ti, and in children. 

The Pneumonia of drinkers baa been already dealt with. 

Ill llif aged, pneumonia tends to assume the asthenic form, with low wandering 
delirium, and no very marked febrile symptoms, so th.it if the chest be not care- 
fully examined the nature of the affection might be overlooked. Pueumonia 
in the aged is very fatal, and death is usually brought about by cardiac 
failure. 

/n children, pneumonia is characterised by a stormy access, high fever, extreme 
rapidity of pulse and respiration, and the predominance of nervous symptoms. 
The access is frequently marked by fits instead of rigors, the temperature runs 
upmpidly toacousidenibleheight(105"or 106°), the child becomes very delirious, 
unable tu recogiiisL> any one, and rapidly becomes drowsy or lialf unconscious. 
Vomiting in trwpient, and often severe and persistent. 

The symptoms seem to point to some acute corebml affection, and meningitis 
is often susiwoted, but meningitis rarely has so acute nn onset, and the altered 
p II lae-respi ration ratio suggests from the first the correct diagnosis. The 
altered pulse respimtiou-ratio is of the greater importance from the fact that the 
physical signs are often absent or indefinite tor some time, and may not become 
conaluaive for two or three days. Usually when tlie physical signs are fully 
dcvuloped the nervous symptoms become less ertreme. 

It is not uncommon, as in other acute fevers in children, to get au erythema- 
tows rash which may lead to the suspicion of scarlet fever, but the suspicion is, u 
a rule, quickly set at rest, for the erythema is not punctuate nor persistent. 

The fever ends as usual with a crisis, and convalescence is rapid. The 
prognosis is good, and the mortality between i and 3 pi-r cent. only. 

Apex pneumonia is commoner in children than it is in adults, but in both 
is attended witli more severe general symptoms than pneumonia of other 
parts. 

In very young children the dinguosia from broncho-pneumonia is often very 
difficult, and what has been thought to be croupous pneiuuonia during life turns 
out po»l-m"rl(in to be catarrhal (■/. Uroucho-pnoiimoniii). 

ulia spicif, ^\on-tulercMleasa da pawaoiu, IMS. I 
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DURATION OF PNEUMONIA.— Piieumoniii cuds by crisis in two- 
ihirds of the cases aiid by lysis in the remaining tliird, but lu tlie majority of cases 
the difference between crisis and lysb is not Diore ttmn from twelve to twenty-four 
hours. The diagram, constructed to show the critical days, luay be used also to 
show approJtimntely the total duration of the affection. 

It is there shown that the pneumonia has run its course in 73 per cen£. of 
the cases by the end of the 7th day, and in 95 per cent, by the end of the 
10th. These figurea refer, of course, only to those eases which did not end 
fatally. It is ako shown that 56 per cent, of alt cases ended on one of three 
days, viz., the 5th, 6th, or 7th. 

Oiseu of shorter duration than this require to be more specially considered. 
The ferer ended in 9 per cent, on the 4th day, in 5'6 per cent on the 3rd 
day, and in 1 cose only out of 250 on the 2nd. Death nmy certaioly occur 
within a very few hours. JUrgensen records two cases, fatal in eight and in 
thirty-four hours respectively, aud Wilson Fox another, fatal in twelve 
hours. 

Instances of ime-iiay pneumonia have been recorded, but it is obvious that the 
difficulties of diagnoeia are very great. Jiirgensen ' stated that he only knew 
of one case, viz., that recorded by Leulie. Since then two cases have been 
published, one by Moellmaun,^ and one by Weil." In the last the temperature 
ran up suddenly to 104°, but became normal after twenty-four hours, then rusty 
sputum made its appearance, and definite physical signs developed. 

Cases of long duration are recorded,'' aud I have notes of one in which it was 
thirty-eight days before the temperature became nonnal. I could not find any cause 
for this prolonged fever, but it was impossible, as it is in mopit of these cases, to 
eiclude some complication which would yield no definite physical signs, as, for 
example, a deep-seated empyema. It is certainly the general rule that when 
pneumonia is protracted beyond the fortnight some complication is present, 
unless a relapse have occurred or the pneumonia be of that wondering kind, which 
spreads from one part of the lung to another. 

PROGNOSIS OF PNEUMONIA.— In discussing the symptoms, 
oomplications, and associated diseases, many important points in prognosis have 
lieen incidentally mentioned. In tliis section it will be necessary only to deal 
with prc^nosis iu a general way. 

In the prognosis of pneumonia three separate questions are involved — (1) the 
risk to life during the attack, (2) the prospect of complete recovery, and (3) 
the effect of the attack upou the duration of life. 

Pneumonia at any age is serious and threatening; but iu the healthy, 
temperate, and young the prognosis, as a rule, is good, however severe the 
attack may at the time appear to be. As soon as the fever is past, con- 
valescence is rapid, and recovery complete ; while, except for the possibility of 
another attack, which, however, is not gi'eat, the prosjiects of life and health are 
unaffected. The prognosis in pneumonia is therefore chiefly concerned with the 
risk to life during the attack, but, however iiseful general statements mny be, 
each individual case must be considered upon its own merits. 

Tiie three most important points in the pn^nosis are the age ; tlie previous 
health and habits ; and the occurrence of complications. 

The mortality tables show, after five years of age, a steadily increasing risk 
aa life advances. 

i, 18, 20. 
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The prognosis is rendered move grave by any previous ill-health, whether the 
result of disease, or of debilitating or vicioua habita ; among the latter drink is 
tbe most important. 

It is further uggravuted by the existence of any complieBtion, of nbich Uie 
moat serious are old or recent affections of tbe heart or lung ; or by the presence 
of some acute disease (like a fever), of which tbe pneumonia baa been itself a 
complication. 

Besides these general considerations unfavourable symptoms may develop 
mid give the danger signal. Of these the moat important are the following : — 

1. High/tver. — High temperature is characteristic of pneumonia, and, strange 
to say, the maximum of safety seems to be with the temperature ranging about 
101*, the danger increasing not only when the temperature rises above this, but 
also when the average lies much below it, for many cases of severe pneumonia 
have a tempei-ature which docs not rise above 101° or 102° at any time. 

Persistent high temperature at a level of 105* or 106* with but slight daily 
remissions makes the case, of itself, a grave one ; while actiial hyperpyrexia, 
especially if it occur about the time when the crisis is expected, is almost 
invariably fatal. 

If, at the crisis, the temperature fall but no general improvement take 
place, the prospects of recovery are very Small. 

2. Sapidity of pulte and re^iration. — A rapid pulse is of worse augury than 
a high temperature j rapidity of respiration worse thim either. 

In the adult, a pulse above 120 or a respiration rate above 50 is grave, and 
with a pulse above 130 or rospiratioiw above 60 few recover. In children, 
however, the pulse may reach 160 or more, and the respirations 60 or even 80, 
and yet the caees do well. 

3. Delirium. — If in the adult this be due to previous alcoholism, it usuallj* 
foreshadows a fatal result, but, when due to asthenia, the prognosis is given hy 
the asthenia rather than by the delirium. Wild or active delirium is always of 
grave omen on account of the eJihaustiou it produces, if for no other reason. 
In children delirium is often extreme, but does not affect the prognosis. 

4. General mitseular tremon always show grave nervous prostration, and, if 
not duo to alcoholism, they indicate the approach or existence of dangerous 
aBthenin. These cases usually pass rapidly into the typhoid state and die. 

5. 27ie typhoid itale. — This, though of all conditions the most grave, is not 
necessarily fatal, for even apparently desperate cases sometimes struggle through. 

6. CItaTigeg in the g/intum. — I'rt^nosis is bad, if the expectoration contra 
much blood, whether bright or dark red (prune-juice) ; if it develop a gan- 
grenous odour ; if it become copious and bronchitic in character ; or if the 
jiatient suddenly cease to cough any up. 

Death is usually ushered in witii the signs of gradual failure of the heart 
The pulse grows weaker and weaker, becomes rapid, irregular, and intermitting ; 
the respirations shallow ; the cough ceases or is ineffectual ; th& body becomes 
bathed in a clammy sweat ; the extremities grow cold ; the cyanosis increases, and 
is replaced at the last by an ashy pallor, which is especially marked in children ; 
the secretion is no more coughed up and rapidly accumulates in the lubes ; both 
pulse and respiration grow slower and slower, and finally ceaae. 

This sti^e takes some hours to run its course, and the patients die with the 
signs of gradually increasing suffocation. Sudden death is rare, and is then 
due to cardiac syncope or to clot on the heart or pulmonary vessels. t^-'r-j 

Death happens most frequently at the end of the first or beginning of the 
second week, i.e., between the 4th and the 11th day. Death on or before 
the 4th day is, however, rare, while after the 1 1th it is by no means uncoDunon. 
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Fatal cases have been recorded even within a few hours of the initial rigor— 

Etbh iu convalescence all riak is uot past, especially in the aged, for patients 
sometimes seem as if they Lad strength enough to get over the attack but no 
strength enough to get well ; while others die suddenly, sometimes of cardiac 
syncope, but more often of pulmonary embolism from the detachment of a 
clot which haa fonned during the illness, in the right side of tlie heart. This ie 
the moat distressing of nil events, for death then comes as a sudden surprise 
when all seemed well. 

Mortality.— The general mortality is stated by Huss to vaiy from 1'5 to 
2-3 per 1000 persons living. 

The mortality or fatality of pneumonia averages, on the whole, about 20 pe 
cent, of those attacked. 


■ 


but it varies much iu 
different places, and, in 
the same place, at differ- 
ent times, as well as iu 
relation with the age, 
habits, amouut of con- 
solidation, and compli- 
cations. 

Hospital tlie mortality of 
023 cues fur iiini> years vaa 
22-7 per cent., and it Bt. 
Thomos', of 708 eases, 20-3 

The variation in different 
places is illustrated Ijy tlio 
following figures given by 
Jurgensen ;— Vienna, 24-5; 
Bale, 2S1 and 257; Tuljin- 
aeu, 12-1; Kiel, lB-4;8toelt- 
liolai, 107. 

The rate also varies 
greatly in the same place 
in different years. 
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as the average of three coii- 
MCntive years a rate of ll'S, 
and the neit year it rose to 
18-16. Bander of Copeu 
hagen found in one year a. 
rate of 6'4, and on the next 
of 31. Such extreme variation 
live yean at .St. Bartholomew's 
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Fig. 7:.. 

Diagram, showing the relative mortality of pnenmouia 
different aga-lieriods. Nmnber of cases, dark lino ; ye 
age mortality, dotted line (Hadden, Msokeniie, and 
St. Tliaa. Hasp. Jiij>.). 
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I, which show a perceutagc of 23'& Tur luec ami 

• statirticB igree, tU., 21-* (HS) for mMi mJ 

lfl'8 (iV,) for women, as well u those of Couiikiid and Sturges, 19'4 for men uid lS-( for 

womeit. On the other hand, Huaa givee the mortality for laen aa 14'2 uid for women ■« IP'S, 

and the Collectire Inrestigutiou Becords sUte it as in the projiortion of 3 women to 2 raen. 

Age. — Age affects gre&tl; the death-rate, for pneumonia ia rarely fatal in 
children above live yeare of age, but from adult life onwards the fatality riea 
rapidly anil steadily with erery year. 



Hortalit7 in relation to number of peraoiu attacked. 
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Extent and Seat— Other things being equal, the mortality varies with 
the amount of the lung involved, and, as would be expected, it is at its higbeet 
wbcre lioth hinga are attacked. Pneumonia is also, speaking generally, loss fatal 
at the baae than at the apex. 

Hose 14-5. Apex 2f8. Both langs 36. (Hues.) 
Molus. Femalea, FursouN. 
,f,, fBaao, . . 14-2 IVS 12-B \,a.r,\ 

Loft lung j ^p^_ ^ jg.(, g^.g 35.2 119 I SI. Barthobmew'a 

„...,„„„ J base, . . 20-8 ll'B 16'4 I,-,, f HospiuL 

R.ghtlung|^p^_ _ . 23-2 IS'fl 18'4 j^' * > 

Complications of any kind greatly increase the mortality. 

Hubs states the death-rate of the nnpomplicated cases at B-7P, and of the complicated at 
IS'29. Kychner's figures are aomowhat higher, viz., 0'5 and 61'1. 

It is impoBsiblo to state this numericdly, for complicationB or previous disease are so orUtn 
found jNUC'nior&m wheu not suspected during life. Thus, out of my 100 fatal cases some 
important complication was found in no less tlian 40. 

The preceding facts rest, to a very great extent, upon hospital statistics, and 
it must be borne in mind that they may yield results higher than woidd be true 
for tbe general population, and especially for the well-to-do, considering that 
hospitals draw their cases largely from the jioor or destitute, and from those 
whose health has often been ruined by want, vice, or drink. 

DIAGNOSIS- — In most cases the diaguoeia is free from difficulty. There 
are tbe ordinary signs of acute fever, the localising symptoms pointing to the 
chest, and the physical signs of consolidation of tbe lungs, so that the dingnosia is 
clear, viz., acute, inflammatory consolidation of the lung, in other words pneumonia. 
Moat of tbe difficulties in diagnosis have been referred to in previous sections. 
Here it will be necessary to do little more than sum up what has been already 
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Before the physical aigua have made their appearance, or if they are indefinite, 
Bome other fever may be suspected, especially one of the common exunthemata in 
children, or even acute meningitis if there be much delirium ; iu adults iullueneB 
may be thought of, or typhoid fever, and in very bad cases the question even of 
typhus may arise. As a rule iu all these cases the pulse-reapiration ratio will 
determine the diagnosis at ouce, for in none of the aftectiooa mentioned does it 
alter in the way so characteristic of pneumonia. 

If the onset be not so suddeu as usual, the question of typhoid fever or of 
bronchitis may present itself. 

The physical signs, again, may be indefinite or misleading ; for example, 
when the tubes are plugged, and the diagnosis from pletiritic effusion will 
be dilGcult ; but in this, as in other cases, the course of the disease will soon 
clear away all doubt. 

If the patient be in the typhoid state, other affections in which that condition 
is likely to arise will suggest themselves, e.g., typhus, typhoid, or some other 
specific or septic fever in a grave form. 

The character of the delirium may suggest delirium tremens. 

Acute a!ci>lioIic delirium develo)>s In two ways. In the one tlic iistient has been constantly 
drunk, and bos id fact druuk himself into tiie deUriuin. In the other, the |»tient h&a been a 
constant soaker, never perhaps actually drunk, yet rarely quit« soh«r, and would not liave 
developed the deliriam except For an accident, such as a fracture or some acute illuess, for 
instance, pneumonia. 

The aymptoms ue the same iu eitlier case, viz., those of delirium tremens, but the prognosis 
differs widely. In Ihe former case ■ few daya' simple treatment will suffice for cure, but in the 
latter the patient will have a hard struggle for life, and will probably die. 

It would be well if the two forma were always described by dilferant names, and the former 
called delirinm tremeus, the latter trsumalie deliriiun. It is to the eeeond form that tha 
acute alcoholic delirium of pneumonia belongs. 

Delirium in alcoliolics may set in ao suddenly, coincident as it were with the 
onset of the pneumonia, as to lead to the erroneous diagnosis of simple delirium 
tremens and the overlooking of the pneumonia. The error could easily be avoided 
by takmg the temperature, fur in delirium tremens the temperature is rarely 
raised much, if at alt, and it may be laid down as a general nile, that if, in 
a case which seems to be delirium tremens, the temperature is high, the 
delirium is due to some cause other than drink alone. 

Some cases of phthisis begin with, or are complicated by, acute attacks, 
which may resemble pneumonia ; the fever, however, is longer continued, is of a 
more hectic type than is usual in pneumonia, and, instead of resolution, signs of 
excavation follow. 

Broncho-pneumonia iu children is often puzzling. In some instances it begins 
with symptoms as acute as those of croupous pneumonia, which indeed I believe 
these cases to tie. Iu the other group, viz., that which follows bronchitis, the 
fever is more irregular and longer continued, and relapses are frequent. 

The acTite inflammations of the luug which may arise in the course of pyaemia 
or other septic affections are clinically pneumonia, although their cause, course, 
and consequences are different. 

r pneumonia has agghilinatlve 

In all cases alike, whatever difficulties there may liave been at first are 

removed as the case progresses, and the diagnosis is made clear by the course the 

dise^e takes, so that, as a matter of fact, there are but few cases in which the 

diagnosis is doubtful for more thau a short time. 

20 
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TREATMENT. — Pneumonia being a germ disease, the methods of treat- 
ment are preventive, autitosic, and symptomatic. 

1. Preventive.^ We know so little at present about the conditions that 
detorniiiii' mi uttiiL-k of pneumonia, that we can do little in tlie way of preTentiou. 

2. Antitoxic, the object being to check the production by the genus of the 
poiaooous aubstancea upon which the Byinptoms depend, or to neutralise them 
if they are produced. 

The serujH ireatmmt of pneumonia lias not, so far, proved of practical tis^ 
and there are theoretical reasons why it is not really so promixing an at first sight 
it'might seem (cf. Etiology). 

It is doubtful whether wa cau by any means at present at our diitpooal cut 
the disease short, but it ia equally certain tliat we can, by bad treatment, pro- 
long its duration and increase its mortality. 

3. Symptomatic- — The third method of treatment, and the only one open 
to na at the present time, ia to wittch the symptoms as they arise, and to ao 
modify and control tbem as to prevent their exercising a pernicious effect. 

The etudy of the natural histon' of pneumonia shows that it is a disease 
which in the healthy and young tends to get well of itself. This has led to the 
adoption of what is called the exjseetant ntetJuxl of treatment, as opposed to the 
more active and violent measures formerly in vogue. We now endeavour to 
assist nature to throw oft' the disease rather than lay heavy hands on what was 
thouglit to be the disease itself, lest by that meaiw we do a fatal violence to the 
patient. 

Although the general impression that pneumonia has become a much lees 
grave disease under the expectant line of treatment is without doubt founded on 
fact, still it id impossible to prove this absolutely by figureti, and still less are 
statistics competent to decide between rival treatments of a more special kind. 
Pneumonia differs so much at different times and in diSereiit places, and 
according to the age, habits, and health of the persons attacked, that it becomes 
impossible to get a sufficient series of cases which differ only in respect of the 
treatment adopted. Experience shows that the statistical method applied to the 
results of the treatment of pneumonia is as unsatisfactory as it is in the case of 
typhoid fever. 

Symptomatic treatment implies that for a mild case of pneumonia in a 
young and healthy pcrsou, where no symptoms are iu ejccess, but little special 
treatment is required, and that such treatment only becomes necessary where 
the symptoms are severe or out of the common. 

In an ordinary case the patient should be kept entirely in bed, but he haa 
rarely either inclination or power to leave it. The room should be kept cool 
and fresh, at a temperature not above BO" Fahr. 

The diet should consist chiefly of milk and beef-teu, with which one or two 
raw eggs may be beaten up. It is important to remember that h.irm may be 
done by giving more milk than can be completely digested. The thirst causes a 
craving for Buid, and milk is often taken in quantities too large to be properly 
digested. It then lies iu the stomach and imdei^oes fermentation, thus 
producing much discomfort, or even troublesome vomiting. It ia best where the 
thirst ia extreme either to dilute the milk with some effervMcing water, or, if 
sufficient food be taken, to slake the thirst with water acidulated with lemou 
juice or with phosphoric acid. A prejiidice seems to exist against giving wat«r in 
fevers, for which there ia no good reason. 

Stip" " '■ are, in mild cases, unnecessary. The usual indication tor their 

I^^H^^^ftgiven by the pulH and heart. 
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A isiniple purge ia generally required at the commeuccmeut, and uothiug is 
better than a dose of caator oil or a small pill of calomel and colooytith. 

If the akin be very hot and dry, a diaphoretic misture will do good, and in 
children a hot bath often gives great relief. Where a diaphoretic is not indicated, 
an acid draught tcith aoiue quinine or strychnia will lielp to clean the tongue and 
improve the appetite. 

The pain in the nide, if not relieved by counter-irritation or hot poultices, will 
he quickly removed by a few leechee. 

As soon as the fever is past and appetite returns, solid food may be given and 
a tonic administered. 

It is n good rule not to allow the patient to leave the bed until the temperar 
tiire has been normal for at least ten days. 

Special treatment will be indicated when any symptom is in ezceas. 

Fever. — A temperature of 103' for the few days tiiat a pneumonia lasts will do 
but little harm of itself, and need not be treated. There are two classes of cases 
in which the temperature will call for treatment; in the one it runs up suddenly 
to a considerable height, and in the other it continues at a high general level 
without much remission throughout the twenty-four hours. 

Hyperpyrexia ia the strict sense ia even rarer in pneumonia than it is in 
rheumatic fever, but it is still more dangerous. It requires the immediate use 
of the cold bath if life is to be saved, 

Cold baths have been used as a routine treatment even in ordinary oases with 
a temperature that cannot be called abnormally high. Patients have been 
plunged into water at almost a freezing temperature many times each day as long 
as the fever lasted, und that without the evil effects thut might have been antici- 
pated, Jiirgensen records the case of a child of four years of age who had siity 
baths in three days, and recovered ; but in spite of such energetic bathing the 
temperature was not reduced below the mean of 105'3°. It is thus clear that the 
cold bath may be employed without any great risk when it is necessary, but its effect 
is transient. The bath, as ordinarily administered to an adult, is attended 
with a good deal of fatigue, and since the result desired can be arrived at in other 
ways, e.g., by gponging, piteking, or rradling, the cold bath is best reserved for 
exceptional oases. Cradling is the simplest in practice, and is certainly very 
efficacious. The patient is stripped, or, at any rate, covered only with a light 
night-dress ; a cradle is put over him, extending from the chin to the feet, and 
over it is laid a single sheet. In this way the temperature may be considerably 
reduced and kept down. 

When the skin is dry and pungently hot, wet packing is useful. Better 
still tor children is a hot hoik at a temperature of 105° to 108", a few hand- 
fula of mustard being mixed with the water. After being removed from the 
bath, the patient is laid, without being dried, between blankets ; a powerfid re- 
action soon seta in with profuse sweating, and continues for some hours, during 
which time the child, who has been restless before, often sleeps quietly and 
wakes up much refreshed. I have given such a bath to children daily in the 
evening, or even twice in the day, and always with the greatest benefit. 

AntipyreHc dnigs have two disadvantages, the tirst that their action ia so 
transient, and the second, that they are so likely when freely used to produce 
faintness or collapse. Tlie routine use of antipyretics, as of cold bathing, 
rested upon the assumption that the temperature was the chief cause of danger. 
Now that this theory in shown to be one-sidod, antipyretics, except for very 
special cases, are falling into the place to which unbiassed experience 
already relegated them. Still they have their use in special cases, thougb 
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efficacy even in these casea the cold bith is generally to lie 

in Urge doacs, e.g., 30 

, .J _ .- the actual a ilsnutT wtaineo. tbe ao 

t i* better given in smaller doses a , , , 

■olntion every hour or half hour ; even bo one ot the dows ia 
ia eaaier to ntiinat« ajiproxiniate!; ike amonnt rutained. 

Saiieylate o/ioda is also a very safe aud good aiitipjretic, but it often ouuas mckness, or 
at any rata nauBea. Salicjlio acid has been entirely given ap on account of the Irnjiicne]'' with 
which it causes collaiise, and Antipyrin for the same reason is now but little used in pneumonia. 
Kaiiin, Thallin, Remrcia, sud the other Bntiti]Tetics all labour more or lem under the asme 
objections, and are practically but little used. 

Alcohol in lUl doaa li also an antipyretio, but, being a fltimulant, belongs to a different 
group. To reduce teni]>er«turB it hu to ba pven in very largo amounts, and is espedally 
suited to those cases in which there is marked uthenia. 

Cardiac failure is the great risk in pneumonia, and the knowledge of this 
fact yields two prime indications for treatment, lirat to counteract it when it 
develops, but more important tttill, to avoid ererythiug which tends to excite it 
or to aggravate it. It is for the last reaaoo that the old deprcsBaiit treatment by 
repeated bleedings, full dosee of antimony, aconite, veratria, et«,, has l)een 
abandoned, and for the same reason many of the antipyretic dniga have been 
given up. 

The cauBcs of cardiac failure are not the name in all cases. It may be the 
result of previous disease ; or due to acute degeneration of the muscle conse- 
quent ou long-continued high temperature, or of the action of some blood poison 
developed by the disease itself. Each of these causes must be treated as best 
they can by the ii»c of cardiac tonics and diffiiHible atiniulants. 

One further cause remains which calls for treatment of a different kind. 
Owing to the ol»trnction to the circulation through the Iimgs, the right 
side of the heart is overworked and becomes over-distPnded with blood. This 
over-distenaion weakens its power and in the end paralyses its action. The 
usual signa of an embarrassed right side are present, viz., Increased cardiac 
dulnfsa to the right, epigastric pulsation, disteusion and forcible pulsation in 
the cervical veins, and a certain amount of cyanosis. Under these circumstances 
the heart may gwidenly fail. Its action becomes irregular and intermittent, 
the dysptioja greater, and the cyanosis grows rapidly deeper. 

Bleeding. — If the over-distension be not quickly relieved, death will soon 
follow, and there is but one way of effecting this relief, and tlmt ia by bleeding. 
For this purpose blood must be withdrawn rapidly and in suHicient amount. 
One of the big veins at the bend of the elbow is usually selected, and 20 to 30 
ouuces drawn. As the blood flows tlie heart's action becomes less laboured and 
irregular, the colour improves, and the breathing grows lesa difficult. The 
urgent symptoms being relieved, the improvement continues even after the flow 
of blood is stopped, and in a short time the patient may be out of imminent 
danger. In suitable cases taken at the right time I have no doubt that a 
free bleeding has saved many lives. Unless the bleeding be eicessive no harm 
ia likely to arise at the time, tor the risk, if any, ia not then but afterwardo. 
The use of bleeding ia to meet a sudden emergency, and to stave off imminent 
death. The loss of blood, tending to leave the patient weaker, might be 

fto retard or prolong convalescence, but in the coses in which I have 
?e never seen any harm either at the time or later. Still it is only right 
at the cases were very carefully selected, as they always should be. 
is contra-indicated where there ia much general weakness, and especially 
I heart has been gradtially failing throughout. It is therefore out of ^i 
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question in weakly, unliealthy, ana3iuic pereous, in the very yoiiiig or Ihe ngciJ. 
Sturdy children, however, above 3 or i years old, Lave frequently been bled 
with advantage. 

The typical case for bleediiig is that of a young, full-blooded, healthy, well- 
fed, perhaps over-fed, adult with florid complexion and well-developed miiaclea. 

Exceptions may b« mode lo all rales, and I have bled ao{jioUBly uid saved tbe life even in a 
case or double aortic diitease when aouta oongpstlon of the lungs «et in, oousaquont on sudden 
failure of tho left veiitriolo. The patient, who was at the time to all a]ip«arancB ra]'idlj dying, 
lived for more than three months aft«r. 

Free bleeding such as is referred t« cannot be safely repeated ; indeed, I have 
uot seeu any case of pneumonia in which it was necessary Co bleed more than 
once. The rule should be to bleed freely or not at all, and only under the 
urgent conditions described. If, then, such bleeding tail, a second will not 
succeed. That indiscriminate bleeding is harmfid there can be no manner of 
doubt, and this is shown by the diminished mortality of pneumonia siuce the 
routine practice of bleeding and other depressing methods have been given up. 

Although lilofiding was a recoguiaed treatmeut from the onrliast times fur fuvers, it was not 
nntil recent times that repeated oopioue blood-lettinK became the routine treatment for pneu- 
mouia. It reached its extreme in Italy in the early part of this uentury, where it was the 
cuatotn to remove ten or tuorc jiamidB ol' blood in the course of the attack ; two pounds of blood 
being taken in three -bleedings on tho Sist day, two pounds in two bleedings on the second day, 
and the rest on subsequent dayB, With tliis was combined lal'se doses of tartar emetic, even to 
the extent of a grain an hour, i.e., 24 grains in the day. All that can lie said is that it remains 
a. marvel that the mortality was not much higher than it wsa adniicted to be. 

Oxygen. — This is a suitable place to refer to the inhalation of oxygen, for 
imder its admmistration uot only does cyanosis lessen, but the pulse drops a few 
beats and becomes more steady. 

With these effects it often has also a sedative action, the restlessness quieting 
down and the patient falling for a tew minutes asleep. Tile xiae of oxygen 
should not be too long delayed, tor httle can be expected of it it its employment 
be postponed until the patient is almost moribund. If commenced early enough 
it is certainly useful, but I have not myself seen the almost miraculous eD'ects 
sometimes attributed to it, which are usually referable to the accidental 
coincidence of its use with the natural crisis. It may be administered almost 
continuously if given iu a slow stream, through a fuimcl, but a mouthpiece is 
hardly ever tolerated by any patient conscious enough to object. 

Stimulants. — Stimulants are not required iu the ordinary pneumonia of the 
healthy and young, but in the aged or weakly they will be necessary from the first. 
In persons of alcoholic habit, or where nerve symptoms or marked asthenia 
develop, stimulants must be given freely, and then often form our sheet-anchor, 
pneumonia being a short though intense fever and the chief danger Ij-iug in the 
continuance of the fever. If the patient can be kept alive till the acute stage 
be past he will probably recover, and for this purpose nothing ia more useful than 
■ alcohol either in the form of spirits or wiue. It is astonishing how large a 
quantity may be taken during high fever without symptoms of intoxication being 
produced. Under its use not only do the pulse and respiration improve, but 
the delirium often diminishes and the tongue cleans ; if, however, as Graves 
taught, the tongue become drier and the delirium increase, the alcohol should 
be reduced or stopped and some other form of stimulant substituted for it. 
Bmndy or whisky is sometimes very distasteful, and may even make the 
patient sick. When this happens rectified spirit may be substituted, and if 
given iu milk will be hardly detected. It must be remembered that re"" ' 
spirit is twice as strong as good brandy or whisky, and theretoi'c not too 
half the amount of the former is necessary. 
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AlcobuL iu full dtmes ia also aii antipyretic, and it is thus especially suitable 
for those cases in which the aatbeDia is aaaociated with high temperature. 

Ether luiky be used where alcohol is uusuit&ble, or as an adjuv&tit to it. It is 
best given in email doses frequently repeated, but its action is more tronsietit 
than that of alcohol, and it is often unpalatable. 

Tu meet any sudden emergency such as collapse, fmbciitaneou* injeeiiont of 
ether (15 to 20 minims) or sirychnine (3 to 5 minims of the liquor) are useful 

Muik and camphor have also a reputation as stimulants in asthenic cases, 
and miiy l>e given iu from S to 10 grain doses in the form of pill or emulsion. 

Lastly, the special cardiac stiniulauts, diijUali», gtrophanihut, and caffeine, are of 
advantage to counteract any tendency to asthenia. Digitalis mtiat be carefUUy 
watched, for it may produce the same effect tliat it docs where the heart is fatty 
or degenerate, and the beats may suddenly drop, without any other evidence, from 
120 or more to 50 or even 40, and this especially about the time of the crisis. 
If the pulse drop to 80, digitalis should be at once suspended. Struphatithus 
may be prescribed where digitalis proves unsuitable, but it is not so reliable. 

Citrate of caffeine is a most useful drug, both during the fever and during 
resolution. It is, I think, most serviceable where resolution is delayed and 
accompanied with great asthenia. Iu sueh cases 5 grains may bo given three 
or four times a day for many days in succession with great benefit. "^ 
subcutaneous injection the sod io-salicy late of caffeine is the moat suitable 
on account of its solubility. 



Callcine, 20 gmiiw. 

SKlioylato of Bod*, 17^ ,, 

Diatilled water 1 dronlini. 

Tiaa coatoinB 1 grain iu 3 miniiuit, and tliu dost is 1 to li tiiiiiims (^lartindale). 



Pain. — The stitch in the side, which is so commonly present at lii^t, tends 
disappear after twenty-four hours or so, but it may continue longer, and then, 
by checking the movements, further embarrnss the breathing, or, by preventing 
sleep, weaken and distress the patient. 

In ordinary cases it is relieved by hot poultices or by a blister. A sub- 
cutaneous injection of morphine or heroine has been advocated, but the best and 
most reliable remedy ia the application of two or three leeches over the seat of 
pain. Tiiis is, as a rule, sufficient to take away the pain at once, nnd it does 
not return. 

Poultices are often objectionable on account of their weight, and then a 
spongiopiline jacket sprinkled with spirits of camphor or turpentine will answer 
all the purposes of counter- irritation. 

The use of cold applications to the chest', instead of hot, bos been highly 
recommended, in the belief that they reduce temperature, check pain, and 
control the inflammation. Cloths wrung out of ice-cold water nnd applied to 
the affected side have been often used, but they soon get warm and require 
to be frequently renewed. Bettor than this is the application of an icebag to 
the side, or the use of t^eiter's tubes, through which a constaut stream of cold 
water is flowing. The objection to both is that the condensation of moisture 
round and over them makes the clothes damp and lui comfortable. In my own 
Biperience, cold applications have not been so successful or agreeable to the 
patient as the ordinary poultice or counter- irritation. I do not find tliat they 
in any way control the inflammation, and the temperature and pain can be more 
satisfactorily dealt with in other ways. 

Couiirh is rarely severe enough to call for treatment. It is essentially con- 
I yd directed to remove tha Beeretion, and in itself doea not require to 
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be chcokod. If it be very painful, the paiii is belter relieved by leeches tbiiu by 
narcotics. 

Expedoi-anig are seldom required, aud then only during the stage of reaoln- 
tion. They should be of the etiuiulant group, such as senega and ammonia. 

Narcotics are, in most cases, mmecossaiy, mid often actually harmful, for 
tliey diminish the sensibility of the respiratory tract, and thus check cough and 
expectoration. The symptoms which might suggest their use are cough, pain, 
delirium, aud skepleasneBs, but these are oil better treated iu other ways. 
Narcotics of any kind have to be used with great discrimination in pneumonia, 
if they are not to do more harm than good. If they are necessary, bromide of 
ammonia, with or without chloral, is leas risky than opium, and it may be com- 
bined, if thought fit, with hyoscyamus and cannabis indica. But it may happen 
that, in spite of all the objections urged, recourse must be had, after all, to 
morphine to procure rest, and though I always give it with hesitation, I must 
confess I have never seen any harnj come ot it in the coses iu which I have 
used it. 

Delirium baa several causes, e.g., high temperature, some severe compli- 
cation like pericarditis, previous alcoholic habits, or asthenia; these must be 
sought out and dealt with accordingly. For most of them stimulants ai'e most 
suitable and do most good, but if sedatives are necessary, some of those last 
mentioned may be employed. 

Sleeplessness, again, is due to many causes, chief among which are pain 
and high tem]>erature, which may be treated in the usual way. In children 
there is no better sedative for the weary restlessness of fever than a hot batb, and 
in the adult wet packing may have the same result. If in the adult tweDty-four 
liouis t)e pan^ abaoliitely without sleep, something must be done to give rest, or 
dangerous exhaustion is likely to set iu, aud this is as true of pneumonia as of 
other high fevers. Sometimes a cold douche to the head will evoke sleep, and 
if the other sedatives fail, recourse must Ije then hod, in spite of all risks, to 
morphine, but, as a matter of fact, we are but rarely driven to employ this drug. 
It should be remembered that nothing is so disturbing as the constant flitting m 
aud out of anxious relatives, and that the most absolute quiet and freedom from 
excitement are essential. 

As regards the digestive tract there are rarely any symptoms which call for 
treatment. Logs of appetite may be dealt with by acid, and strychnine. Vomilitii} 
usually ceases after the first few hours. H it continue, it may depend upon 
improper feeding. Some effervescing mixture and regulation of the diet will 
usually control it. Diarrbaa also rarely requires treatment. The regulation of 
the food and a dose of castor oil, or better stilt, a few grains of calomel, will often 
check it. It is, however, at times very obstinate, and reaista all treatment, but 
even in these eases it rarely seems to do any serious harm. The complications 
and sequelie must be dealt with, as they occur, in the usual ways, it being homo 
in mind in all cases that depressing treatment must be scrupulously avoided. 

Convalescents should be placed upon a liberal diet, with some stimulant and 
a tonic, and should not be allowed to leave their bed too soon. When they are 
well enough, it is wise to send them away to the seaaide or the country for 
change of air. 

HISTORY.— Pneumonia, as we know it now, evidently existed in the moat 
ancient times, biit was confused with other acute afTections of the thorax. An 
attempt was made to distinguish between them, but without success, by the uj 
of the terms pleurltis and peripneumonia. From the descriptions given litl 
more can be said than that peripneumonia was the name given to the mc 
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severe of the acute thoracic afl'ectiona, and pleiiritis to the loss severe, especially 
vihea accoiupniiiod with pain in the aide. 

About the time of Sydenham it came to be recognised that no real distinctiou 
could be made, and all the acut« afTcctioiis of the reapimtory organs were grouped 
under the common head of " infiammntion of the lungs," pleuritis and peri- 
piieumonia being regarded as dilferiug only in degree and not in kind. 

To Laenneu we owe the means of diagnosing pneumonia as we unJer&tand it 
now, and there has been but little that is essentia] added to the description 
which he gave of the disease. 

Laennec'B obscrvatioiia were supplemented by those of Itokitansky, who 
described minutely the pathologictil changes in the affected parts of the lungs. 

ijitice then the discussion tuia turned chiefly upon the nature of the disease ; 
whether it be a specific disease, with local manifestations in the lung, or a local 
disease with general symptoms. Of recent years research has i:liiefly concerned 
it£clf with the bacteriology of pneumonia. 



38. METASTATIC PNEUMONIA— SEPTIC, EM- 
BOLIC, HEMATOGENOUS PNEUMONIA. 



Ill this form of pneumonia tlio inflammatio 



caused by irritating particles 
M'htch have gained access 
to the luug by the Wood- 
sBcls In many cases 
t branches of the pul- 
ary artery ure found 
Ji luded by fragments 
(e nboli) derived from 
o s formed elsewhere 
us for e.\amp1e, iu the 
^ side of tlio heart, 
femoral or some 
vein. Simple 
sm, however, does 
f teelf cause in flam- 
This is excited 
the embolus, but 
by infective organ isma 
bronglit with it, and it 
will vary in its form, i.e., 
be simple, suppurative 
or gangrenous, accord- 
ing to the nature of 
the organisms present. 
Uomething depends also 
upon the size of the 
embolus; if it be big 
lugh t« completely 
occlude a largo 
medium vessel, an infarct 
vill be first produced, but if it be bo small that it lodges only in one of the minute 
arlenea, or in the capillaries, no infarct will form. In other cases there may be 




Plngue imeiunoiiia in a guitiea-pig ( x 85) showing the inHaii 
tory exaudation in tlie alveoli. In the ceutre are se' 
vessels (lonliiiig block in tlie siieciiaen] filled with the 
plague liacilli. (From Dr. Klein's Collection.) 
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no actual embolus, but the vessels be found stuffed with what is almost a pure 
cultivation of the infective organiem grown in situ. 

In any case the inflammation e:(cited is of an inteuae character. The vesicles 
round are found filled with fibrinoiia and liEBniorrhagif exudtttion similar to that of 
crou[)OuB pneumonia, 
but in strong contrast 
with that affeetion, the 
tissue of the lung is 
always involved, and 
the lymphatics, especi- 
ally the perivascular, 
peribronchial and sub- 
pleursl, are in a state 
of active inflammation 
and are filled |uith 
small cells. 

The patches of 
consolidation produced 
may be numerous, dis- 
crete, and of small size, 
resembling those of 
broncho-pneumonia, or 
they may be of con- 
siderable size, owing to 
the confluence of many 
Bmal! ones or to pro- 
viouB infarction, ao that 
the whole or tho greater 
part of a lobe may be 
involved and the con- 
solidation resemble 
tliat of croupous pnen- 
monia. lile^.'s Collrotion. ) 

In most cases sup- 
puration occurs, the vesicles, as well as the int«rstitial tissue, become filled 
with piis-celh, and break tlowu, and in this way an abscess is formed, which 
mpidly extends to the whole of the parts consolidated, ^'he abscesses thus 
foi'med will vary, in number and size, according to the character of the ante- 
cedent consolidation, but they are very frequently numprous and of small 
size. Where an infarct has been first formed, the infarcted parts may necrose, 
liecome separated by a line of deniarcation from the surrounding tissue, and 
when detached lie as sloughs in the centre of a pus-containing cavity of irregular 
size and shape with ragged walla. The contents of such cavities arc very likely 
to become putrid or stinking, and the tissues around gangrenous. 

The abscesses usually open into the bronchi, but they may perforate the 
pleura aud produce pyo- pneumothorax. If the pleura be adherent, they may 
even burst through the diaphragm into the abdomen or externally thi-ough the 
chest walls. 

If life be ])reserved, and there be a free rent for the pus, the abscess 
cavity may contract, and, in the cotu^e of time, if it be very ttmall, may, it is 
said, be completely obliterated, Suoh results, though possible, are very rare, 
for metastatic pneumonia is generally fatal within a short time of its deve' 
ment, and frequently in the early stages of consolidation, before abscesses 
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had time to form. Metastatic pneiimouia is not uulikely to pass into gADgrene, 
which may become diffuse and rapidly involve extensive tracts of tiie lung. Such 
uaaes are, almost without exception, rapidly fatal. 

The symptoms differ much in different cases, being at first those of acute 
inflammation of the luug and subsequently those of abscess or gangrene, as the 
case may be. 

The physical signs also vary hi a similar way, and, where the patches are 
small, may be too indefinite to base a diagnosis upon. Both symptoms and phy- 
sical signs pointing to the chest are often so slight as to be easily overlooked, and 
this is especially likely to occur when the primary diseoae is one which is 
associated with a rise of tcmpcratura It often happens in such cases that in the 
lung, as in the pleiu^ aud peritoneum, extensive inflammatory lesions are found 
po«t-morttm of wliich there has been iio direct evidence diu-ing life. 

Diagfnosis. — Metastatic pneumonia is always a secondary affection, nud 
when, in the course of thrombosis or of suppuration in some part of the body, chest 
symptoms develop, even if they be not very acute or definite, the diaguoais is not 
i£lBctiIt. In other oases, where the source of the infection is deep-seated or not 
evident, as is not uncommon with inflammation in the abdomen or iu the pelvis, 
chest symptoms may develop with such acuteness as to suggest idiopathic pneu- 
monia j but ill most of the cases the repeated rigors, frequent sweatings, irregular 
temperature, aud the continued absence of marked physical signs, surest a pytomic 
origin, and enable the correct diagnosis to be made. 

The pneumonias that occur iu the course of specific fevers are sometimes phued 
in this, the hfcmatogenous, group, and refc^rred to the presence of the specifiG fever 
germs in the vessels of the lung. Probable as this may seem, there is, so far, bnl 
Uttli proof of it, aud thet-e is good reasou to believe thiit most of ti\6s6 pneumonias 
are due to no other than the ordinary cause. 

The Prognosis in any cose of secondary pneumonia is bad enough, but in 
metastatic pneumonia it is even worse, on account of the septic character of the 
inflammation and the risk of abscess and gangrene. 

Most cases cud fatally in the course of a few days. Even if life be preserved, 
tile lungs are, as a rule, seriously injured, and the health is permanently 



The treatment is the same as that for the other forms of asthenic pneumonia. 
The strength must be maintained by means of tonics, stimulants, and careful 
feeding. If gangrene, aliscess, or other complication develop, it will requirs 
to be dealt with in the ordinary way. 

39. INTERSTITIAL PNEUMONIA. 

Inflammation of the interstitial tissue of the lung may bo acute or chronic, 
and primuri/ or eeeomJwy. In the great majority of cases it is chronic and 
secondary. 

Acute Interstitial Pneumonia. — 1. The most common form of acute 
interstitial pneumonia is that due to septic organisms which have gained access 
to the lung by the blood-vessels, and have been derived from some focus of septic 
inflammation elsewhere. Though primarily interstitial, the inflammation rapidly 
spreads to the alveoli aud leads to more or less extensive consolidation. This 
is the condition described as emholie or septic pneumonia. Clinically it is a form 
of acute pneumonia, and has been already considered under that head. Embolic 
pneumonia frequently ends iu abscess or gangrene ; so, too, may acute ordinary 
pneumonia, though but very rarely. In the former case the interstitial tissue is 
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the seat of primary change, and in the latter it is iuvolved Becoudanly by 
exteusion from the alveoli. The lesions, once eatahliahed, are the same in either 
caae, and their cause must be deteruiined by other evidence. 

2. In another remarkable but very rare form the primary seat of the inflamma- 
tion is ill the lymphatics. This is the affection described as lymphangitis 
putmonarifl, and in its most extreme form preseiitw itaelf aa pneumonia 
disseeajis. 

3. Ai'.ute miliary tuhereulans of the lung is also iu many cases an acute or 
Huliacute interstitial infJammatiou escited by the presence and growth of the 
tubercle bacillus either in the blood-vessels or in the lymphatics. 

Clinically the acute interxtitial inflammations, even when not associated, as 
they uaually are, with acute alveolar inflammation, present theniselvcs under the 
same guise and are classed together wider the group acute pneumonia. Embolic 
or septic pneumonia has been already considered. Acute tuberculoaia belongs 
naturally to the geueral subject of tubercle of the lung. Abscess and gangrene 
will be treated in specinl sectione, bo tlrnt the only form of acute interstitial 
pneumonia which remains for consideration here is that of pneui 



Lrmphangitis Pulmonalis — Acute Interlobular Pneumonia — 
Dissecting Pneumonia. — This affection, though common in cattle, is very 

rare in man. Tlic symptoms presented are those of acute iuflammatiou ot the 
lungs, but the lesiton found is an acute lymphangitis, the lymphatics in the 
affected part lieing disteuded with pus. 

The lesion is sometimes limited to the siibpleural and adjacent interlobular 
lymphatics, over, it may be, no large extent of surface, and it is then uaually 
secondary to septic emp3*ema. 

The pleural surface of the affected part is marked with a meshwork 
of yellowish grey lines. These are the distended interlobular lymphatics, wbicli 
may be followed on section some distance into the substance of the lung. 
When the lesion is more eitensive, a larger portion, even the whole of a lobe, 
may be involved, and in some rare instances actually the whole lung. The 
inflamed lymphatics may then be traced by the same yellowish lines from the 
pleura to the root of the hmg, and even into the mediastinum. On section they 
give the appearance as if the lung were riddled with small abscesses. The 
distension of the lymphatics may be so considerable as to strip off the pleura 
from the lung beneath, and, when the pleura has given way, the lung may hang 
free in the pleural cavity, suspended, as it were, by its bronchi. This constitutes 
the rare condition kuown as pneumtmia diiseeani. 

In all cases alike the alveoli adjacent become iuvolved in tlie inflammation, 
the exudation being of a catarrhal, fibrinous or hemorrhagic character, and 
thus are fonned patches of consolidation closely resembling those of broncho- 
pneumonia. 

The number of cases of lyniplwngitis pulmonaria recorded in man are very 
few, hardly amounting to more tiian a score since the time when Carswell 
described the first case. 

In many of them the affection hiis been a complication of an antecedent 
septicemia. 



In others it has been attributed to direct extension of inflammation froi 
neighbourhood, though here, again, it is probably septic in nature. 
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Virchow,' HoxoD,' and Coruil sud Ranvier* have abeen'ed it in conQection witb empjMiu. 
Iti Uoxon'a OBM it wu acBoctat«d irith fius in the mediAstinnm. SimiUr ewes hmve lieen 
rMordod by Goodhurt' and by Wilson Fox.' In the Utter case the eiqb in tbe rnvdiastinuni ma 
duo to the tracking downwards of a ntrophuyngeal abscess, and probably preceded the lesion id 
the long. 

In a tew iustancestlie lesion waa apparently' priDtary ij 
found elsewhere. 



Ruppuration v 

Thus Damascliino * records a 
Mated with a rigor and acute c 
lyuiphatJM of the whole right 1< 
with pus. ""' ' ' . ' 

milk was thought poaidblo, but could 



1 the limg ; at an; rat«v 



\rt 



an aged 58, the victim of chronic gont, who wa* 
us, sod died after thirteen days' illness. TTie 
II tbe pleura to the mot of the laoa were died 
;_ -i.;ij — _».!. g family hring ir '"-- 




Pneumonia dissecans, showing tbe interlubulur lyuiphatics distended with pus anil pneumoDic 
coiisolidatiuu in the Tcaiclcs adjaci^ut to tliem. (From Ziegler's I'alhol. ) 

lustADUca in which the leaions have gone so far as to produce pneumonia 
dissecana arc extremely rare, 

Stokes' records one, in which the lungs liung into the 



Many of the early 
of the stomach it would 
breast. 



recorded are, curiously enough, connected with cancer ; 

jm hy preference,'" but also of the uteruB, bonefl and 

Though it) Bome of these cases the changes in tbe lymphntica an 



Uiidoubtedly suppurative, in others the presence of numerous epitlielial OtiUa 

^ Path. Soc. Tr., sxiv. 20. 
' l^illi. San. Tr., 1S87. 
' I,iK, ril. " 1,'vHumHUdie., ia7», p. 1016. 

1 D. Arch./. /.-/. Mtd., 1880, xxsv. ' Din. of Chest, 141. 

• n^'* -"nni., iii. 72. •" Rayuand, Firiol. Oik. ■>. Hop., 1891, ii. 2B». 

Teview in Ons. HtU., 1S74, 315. 
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INTERSTITIAL PNEUMONIA. 

makes the lesion peculiar, &nd somewhat simiUr cases are described by Waguer ^ 
under the name of cancer of the lung and pleura. 

The atfection preyents itself under the clinical guise of septicffimia, of which 
it seems tu be in moat cases but a complication. When definite Bymptomx 
develop they are those of acute pneumonia, but there is no means by which the 
diagnosis from other forms of acute pneumonia can be made. 

The disease is so rare as to be remarkable more for its pathological interest 
than for its clinical importance. 

Most cases are fatal. ° If reoorery take place, it is stated that chronic 
induration will be left behind, but though this is theoretically probable, I do not 
kuow that the assertion rests upon any actual evidence. 

Chronic Interstitial Pneumonia. — Chronic interstitial pneumonia 
means in plain English the presence of connective tissue in abnormal amount in 
the lung. The term would imply that it was the result of slowly progressive 
or antecedent inflammation, but it is applied to all conditions, whether inflam- 
matory or not, in which such connective tissue growth has taken place, aJid it 
thus becomes synonymous with fibroid induration, fibroid eubslitulion, or 
degeneration, fihrosi» or cirrhosis of the hmg, by all of which names it has been 
described. Confusing as it is to liave so maoy diDerent names for the same 
pathological IcHiou, the confusion is still further increased by the addition to 
them of the term chronic pneumonia, as if chronic pneumonia and interstitial 
pneumonia were convertible terms. 

The term cirrhosis is especially misleading, for if it mean anything more 
than indurative changes, it implies the existence of a primary interstitial fibrosis 
analogous to that described by the same name in the liver, and involving the 
whole of one liuig or both. The very existence of such a disease, apart from 
tuberculosis, is, as will be seen, open to question. It would be well if this term, 
which has been and is the cause of so much confusion, could be eliminated from 
our nomenclature. 

Chronic interstitial pneumonia thus comes by force of usage to mean nothing 
more than increase of connective tissue in the Imig, whether of inflammiitory 
origin or not, and in this general sense it will be discussed here. 

Chronic interstitial pneumonia or fibrosis of the lung may be unilateral or 
bilateral, partial or general, diseeminaled or locaiiied. It may be most developed 
round the air-tubes (ptribronrhiai), round the vessels {perieaseular), between the 
lobules (interlobular), or between the vesicles (ijiteralveolar). 

1. It is most widespread and general as a consequence of general bronchitis, 
and especially when this is due to prolonged irritation of the air-tubes by solid 
particles in the form of dust, as in the pneumono-konioses. But even when 
widespread, it is not necessarily uniformly distributed ; on the contrary, it is 
usually more developed in some parts than in others, as at the apex or bMe. 

2. In a more localised form it may follow broncho-pneumonia. It then 
occurs, especially at the bases of the lung, in children, and is associated with more 
or less bronchiectasis, 

3. It may also occur in combination with other lesions ; thus it may be the 
result of long-standing obstruction of the air-tubes by a foreign body, or of 
external compression of the lung by a new-growth, aneurysm or enlarged gland. 

4. In another well-marked form it is pleurogenic, and spreads inwards along 
the dissepiments of the lung from the pleura, as is often seen in a case of cbro' ' 
pleuritic thickening or in a lung collapsed by a long-standing pleuritic eSusl 

' Arch., d. UHlk., laas. = Zeigler, Path. 
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5. The commonest cause of tibroid change in Uie lung, whether partUl or 
general, is clironic tuberculosis. Fibroid indtiratiou forme a very large part 
of the lesions of chronic phthisis, and it ia probable that in most cases of difliise 
interstitial induration, of which the nature is obscure, the original esciting cause 
has been tuberculosis. 

6. Fibroid induration may also follow injury or destructive disease of any 
kind, mechanical or pathological, e.g., contusion, laceration, tnbercle or syphilis. 
It is the usual way in which the so-called healing of such lesions takes 
place. 

7. It may follow lobar pneumonia, but very seldom. 

a. It may ]>ossibly also arise as an independent idiopathic disease. 

The pathological lesions are simple. 

The l:broi(i parts of the limg are shrunken, hard, and cut like gristle. If 
near the surface, the pleura is also thickened and adhterent, aud then the corre- 
spouding parts of the chest wall are retracted. 

The changes consist in the multiplication of the elements of connective 
tissue. The iuterstilial tissue is thickened, indurated and pigmented, being 
of a black or slaty gray colour. 
Wlieu the change alTects the 
walls of the bronchi especially, 
as in the pneuTnouo-konioees 
(rj V ), the condition ia often 
described as peribronchitis 
hbroBa. 

The changes are best studied 
1)1 the walls of the alveoli. 

I hese become thickened owing 

I I uihltration with small cells, 
the cells bemg at first round, 
but afterwards flattened be- 
tween the bundles of newly- 
formed connective tissue. The 
alveoli are at first compressed, 
hut end by being completely 
obliterated, the walls coming 
into contact and fusing together. 
Sometimes outgrowths or buds 
are formed from the walla which 

Itititt-seiital and intra-alvecOar growth of ooanectiTo Project into the alveoli, and 

tioflue. a, Blreokr Beptuin showing fibro-cellular finally fill them. In these ways 

tbiokeningandround-<:tllinliltnilioii(i);c,co)liilar parts of the lung may be con- 

eisudation into alveolus ; d, formative cells within vprtjvl intn » tuiliil 

alveolus; e. strand of apindle-ahajwd GbroblastB; ^"^^ "™ "^ "*"" 
3, newly-fomitid bloodT- vessel witliiu alviKilufl. 




fibrous tissue, in which almost 

all trace of lung structure is 

lost. The fibrous parts are 

loss pigmented, the pigment lying chiefly rovmd the vessels and 



(From Ziegler'H Pathol. Anai.) 



more or 
bronchi. 

Although there has been a great disappearance of small arteries and capU- 
larics, the larger arteries persist and remain pervious. The bronchi are for the 
most part obliterated, but the larger ones persist and frequently become 
dilated. 



nrrERsrmAL pneumonia. 




The coarse pathology or general appearance of the lung w-ill vary according 
to the conditioDs imder which the fibroid induration has developed, and the further 
description will find its proper 
place in the sections in which the 
different chronic affections of the 
lung are dealt with (Pneumono- 
koniosea. Chronic Tuberculosis, 
Bronchiectasis, etc.). 

Physical Siifns. — The 
physical signs vary according to 
the nature aud exteut of the mis- 
chief. If the lesion be small or 
deep-seated, there may be no 
physical signs at all, and such 
lesions are oftenfoundpos(-wiorf«n 
which had yielded no evidence of 
their presence duiing life. If the 
induration be of greater extent, 
the part of the chest correspond- 
ing with it will be somewhat con- 
tracted and the niovemcnts defec- 
tive. Thepercussionwillvary.but 
is usually more or less impaired, 
and may be even dull; but if the 
parts around be emphysematous, 
it may be boxy or even hyper- 
resonant. The voice and breath 
sounds vary according to the condi- 
tion of the tubes, being enfeebled 
or exaggerated according as the Chronio mtBrst^tial pnewnonm {flamito™, fig. 88). 
. , ^^ , , . . 1 . a. thickened ijlenni ; o, broni'meotatio cavitv : 

tubes are much obstructed or not. ^^ thiokaned lubulir «o|.tnm ; rf, tliickened septuii, 

If bronchiectasis is present, the running inwards, 

signs of cavity may lie obtained. 

Symptoms. ^Tho symptoms also vary like the physical signs, a slight 
amount of induration producing no symptoms at all and the larger amount 
causing more or less shortness of breath. Extreme cases lead to great dyspnma 
and cyanosis, symptoms which lire liable to sudden aggravation by the bronchitis 
to which these patients are especially liable. Fever is, as a rule, absent, so that 
elevation of temperature indicates some complication. 

In the end, when the lesion is extensive, the nutrition fails, the patients grow 
thin and feeble, and pass into the condition which has been described na fibroid 
pitthms. This is, as a matter of fact, in most cases chronic phthisis, i.e., chronic 
tuberculosis with fibroid induration. 

Prognosis.— The prognosis varies with the extent of the lesion. Fibroid 
induration is, of course, irremovable, and the cure of chronic iiiteratitial pneumonia 
therefore impossible ; but imlcsa the affection be progressive, or l>ronchieotasis be 
present, the duration is loug. In the absence of bronchiectasis, the chief risk 
lies not in the afifection itself but in the increased liability to chest complications, 
and the greater danger arising from them when they occur. 

The diagnosis depends upon the physical signs and the chronic symptoms 
referred to, coupled with the evidence or history of aome long-standing affec- 
tion capable of causing the lesions, and among these, as will be seen, chronic 
tuberculosis plays a very important part. 

t 



Fig. 6 



snsASBB or trb oeoub or xi^viratioh. 



JMONIA. 

> pMiMll^ ta « iHiaaa JIMKSHp cnbncw 1 
Tftiiaot* fiiwai bot » — t rf jywptaw, mad ritbongfa r 
tfaftt in wmay euea patbologx*] ehingfii of a fiwoid or bxlnntive kind aocom- 
panj UM«e sjinptomK, still ihej are Dot cvnctMit or iumi miwij Mach of dte 
oonfoKkm that prevails in t&ts subjed is doe to the amiiuptiOD that chrusio 
poentnonta and interelitial {meamouia are eonrertible t«nns, though they are not. 
the one being a clinical coodition aod the other a pMhological leskta. 

The t«rm chronic pueuniooia Is ai^ilied to tvo differmt oooditiona. 

1. To an inflamnuition which haa oootinued fur a lung time and haa beoocne, 
s« it ie ooinmonly called, chronic, i.e., long-staodii^ ; and 

2. To the pathological reaulta of an affection possibl; long past, and which 
may not hare been, strictly speaking, at any time inflammatory. 

Chronic pneumonia includes at least two gTonpe of atTections of the lung ; the 
fint, that of chronic or long-standing alveolar pneumonia in either of its forms, 
vix., chronic lobar pneumonia and chronic broncho- pneumoiua ; and the eecood, 
that of chronic iuterBtitial pneumonia. 
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Cliuinjiraiion of the formt of Chronic Pnaanonia. 




CbTOnic pneomoRta < 



Chronic broncho-pnenmonia forms part of the chapters on broncho-pueuniouia 
and bronchiectaflis. Chronic interstitial pueumonia is in nearly every case 
secondary, and, so far, has been already considered. Two questions only remaio 
to bo disousscd — (I) What are the lesions of chronic lobar pneiunonia ? (2) Is 
there such an affection as primary or idiopathic chronic int«rstitial pneumonia T 
And these two ijuestions are more closely conuected than might be anticipated. 

Chronic lobar pneumonia. — After acute pneumonia resolution may be 
delayed, especially in the feeble or aged. Id many of these ca,ses the physical 
signs are simply '■low to disappear and convalescence is tardy. Sometimes con- 
traction of the side, corresponding with the part affected, occurs. This contrac- 
tion, when not the result of the pleurisy with which the pneumonia haa been 
associated, is due to collapse and shrinking of the liuig and to persistence of the 
alveolar exudation. The lung is then found in the condition described by 
Charcot ' as rerl, or red and gray induration. Microscopical examination shows 
nothing more than the persistence of the exudation, and the colour depends upon 
the amount of blood contained in the part and upon the changes the exudation 
B undorgono. 

■ of these conditions resolution may ultimately be complete 
«rfect. 



^hilB undergone 
^^^^a e>th(<r 



M., 1878, p. 778. 
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When recovery is incomplete, the parts usually remain contracted. In most 
I oaaea this is due to chronic pleurisy, but ia others to some indurative change ia 
the lung itself, corresponding with the third form, described by Charcot as grat/ 
or glaty induration. 

This induration is of tno kinds the one consists in librotic thickening of the 
interstitial tissue, and the other in the organisation of the intm alveolar 



They are usually found associated together, 



products Both forms 
but each may exist 

Of the first form 
there is nothiug 
special to say , it is 
aimilar to that met 
with in so many 
chronic affections of 
the lung 

In the second 
form the exudation 
becomes infiltrated 
with small round 
cells, which gradu 
ally are replaced by 
spindle-shaped cells 
lying between the 
oounective tissue 
fibrils Attach 
ments are formed 
with the alveolar 
walls, and along 
these blood vtsscls 
pass into the de 
veloping connective 
tissue m the alveoh 
In the end complete 
with the walla 
place and the 
alveoli are obiiter- cells "are floatlDg. The walU are a little tliickor tlian Donoal, and 

ated. the aelU aeem to be [iroliferating. (Fmiu a case in which the 

The organisation jmeumouio ocjiured four moutha Iwfore death,) 

of the intra-atveolar 

products, which was pointed out by Yirchow, and frequently described since, has 
been well figured by Couplaud' and Green.* {Cf. fig. 79.) 

When it is associated with interstitial thickcuiug, difficulty will arise in dis- 
tinguishing the intra-alveolar organisation from growths or buds of connective 
tissue springing from the walls. Such budding is often seen in chronic fibrosis 
of the lung, and especially in connection with chronic t\iberoulosis. When there 
is no interstitial thickening the nature of the change cannot be doubted. 




^L du 



Primary Indurative Pneumonia. — As to the relation in which the 
dumtive changes, interstitial as well as iutra-alveolar, stand to acute pneumonia, 



' Path. Soc Tt., -ax. 



" Pathol., Ed. 3, p. 317. 
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great difierence of opinion prevails, not, however, in respect of facts, but of the 
interpretatioD to be placed upon tbem. 

Some authors hold that acute pneumonia cannot under anj circumstances 
lead to induration, and that when induration is found after acute paeumonia, it 
is the result of some previous chronic disease or due to chronic tuberculosis. 
Others — e.g., Charcot, Marchand, Ziegler — regard induration as a well-established, 
though a rare, result of acute pneumonia. Others, again, maintain that 
the inflammation of the lungs which ends in induration is a disease eui generit, 
and not related in auy way to the ordinary acute pneumonia. 

As these difTereDces of opinion cannot be settled by pathological observation 
alone, clinical evidence becomes of importance, and this, so far as it goes, does not 
appear to lend support to the view that the condition has its origin iu acute 
pneumonia. 

In CoU[j1nnd's coeo a mnD aged 41, who had aulTerwl for ten yHirs with winter con^, vta 
attacbcd with subacute inQaiDmatioD of the lung. He had much cough and ahortneH of 
breath and gome pain iu the aide. The tempemtuce varied beCweeu 100° aad 103°, and ha died 
of exhaustion aft«r ten veeka' illueaa. In the couaolidated parts of the lung, ths alveolar 
exudation was found undergaiuR organiaatioii ; there were several small cavities, some with 
putrid contenta, and also several secondair branobD-pnenmomo absceaHea, but no tubercolai 
lesions old or recent. This is the usual clinical history of the a&ection, and is repeated in 
more or less the same form in moat of the caaea rocordi>d. 

The patients, though generally subject to some chronic puhnooary complaiat, 
such as winter cough or bronchitis, have often been in good health untjl 
attacked by some chest mischief; usually of not very sudden access, of subacute 
course, and with rather indeflnit« physical signs and symptoms. The pyrexia is 
irregular aud moderate, not rising as a rule above 102° or 103°. Bigors occur, 
but are repeated and usually not severe. The expectoration is not characteristic ; 
it may be rusty and towards the end become putrid. The physical signs are at 
first inde^nite, and suggest bronchitis rather than pneumonia, but gradually the 
signs of consolidation develop. The conaohdation may ultimately involve the 
greater part or whole of a lobe, or even of a lung, Towards the end signs of 
excavation or of gangrene may develop. 

The affection is of long duration, lasting some weeks or even a Tew months. 
The patients die gradually of eshauation, with considerable dyspntea and cyanosis, 
and with the signs of cardiac failure. 

This clitiical picture is unlike that of acute pneumonia, and the evidence, 
upon which the belief in antecedeut pneumonia rests, is in most cases unsatis- 
factory. 

If, then, as some hold, the affection is independent of pneumonia, the question 
arises whether it stands in any relation to tuberculosis. In favour of this view 
is the fact, that in a few instances the tubercle bacillus has been actually found, 
as for example in Talma's ^ case and in one of Heitler's. On the other hand, it has 
often been proved absent (Pal,* Heitlcr,* Auld,* Kidd ') ; and in some of the 
carUer cases, before the tubercle bacillus was recognised, the ordinary tubercular 
lesions and caseation are specifically stated to have been absent. On the whole 
the arguments against tuberculosis are strong. 

If this affection be not the result of pneumonia, and not due to tuber- 
culosis, nothing seems to remain but the conclusion that it is an independent 
disease to which the name iirimary indurative pnewnonia might be given. This 

■ ZlidiT.f. kl. Mai.. X. 310. ' Witn mrJ. IVoctl., iUS 

I K'ienmed. (Torf,. 1884, Dbc. 13. aud 1886, Mar. IS. 

<, laao, i. 792. ' Ibid., 741, and Path. Sac. Tr., xxxiil 12i 
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BRONCHO- PNEUMONIA. 

term would embrace all caees alike, vvbether the lesion were piimtirilj interstitial, 
primarily intra-alveolar, or both interetitial and intra-alveolar combined. 

Buhl's desquamative pucumDnia is a very indefinite disease, and inasmuch as Buhl regarda 
caseation as the ultimsle leault, it is evident ttiat the probabilitiea are in favour of it« oeutg 
a form of tubercular broncho-[ineumania, and of its standing in no special relstioa tj: 
tion under diacussiou. 



41. BRONCHO-PNEUMONIA— LOBULAR, 
DISSEMINATED, PATCHY PNEUMONIA. 



Forms of Lobular or Patchy Pneumonia. — Lobar i 
very distinct and characteristic disease, and it is the typical form of acute 
inflammation of the lung met with in the adult. Lobular or patchy pneumonia, 
however, is by no means bo definite, for under this term are often included many 
adeotions which, for tbe sake of oleamesa, it would be better to keep separate 
and distinct. In other words, lobular pneumonia is rather a lesion than a disease. 

Embolic pjwmnoiii'n.— ThOB, when the infection ia carried to the Inog by the blood-vesseU, 
the patches of infiammation are oHen multiple and widely disseminated, and as the terminal 
blood-vesaelB correspond In diatributioQ closely with the ultimate divisions of llio small bronl^1li 
and air veaicleSj the reanltjug oonsolidation is lobular in form. 

This condition' in common]; deacribod under the heading of tinbolic, metiutatk or se/ilic 
pneunumia, 

Degluiiliim-pncumon!a.—A.riotheT form of pnouraouia which is often included under tliia 
beading also is that which is described as degliUiiion-patam/mia, that is to say, inflammatian of 
tlie lung excited by particles of food which have passed into the air-tubes in swallowing. 

Li & healthy person, if a particle of fuod " goes the wrong way " it excites violent couf^h ind in 

local sengitivoness of th 
be not eipelled, but make i _ 

inBsmoiation. 

Tliere are two groups of conditions in which deglutition-pneumonia is likely to occur. TbuH, 
if the patient bo more or less nuconscious — e.g., a child who bos fits or tubercular meningitis, or 
au adult with apoploiy or soma otlier forni of eonm— particles of food aiB very likely to posa 
into the larynx, and the pneumonia thus excited ia a not oncommon cause of death. 

The same thing may happen in the anieathesia of chloroform or cethcr, as the result of 
vomiting. 

In another group of coses there is Booie neuro-nusculsr aflection of the parts about the glottis 
itself, as, for instance, in bulbar paralysis or in the local paralyses which follow diphtheria. 

In still another group of cases the glottis may lie prevented from closmg either by 
inflamnuitory infiltration round it or by some destructive disease — tubercular, syphilitic or 
malignant. 

In all cases of this kind notbinehas so much diminished the risk of pneumonia as tbe intro- 
duction of the practice of tiBsat feemng. 

Aspiralvm-pmumimin. — Aspiration .pneaiuonia forms another group of cases closely allied 
to the preceding, from which it dilFers chiefiy in the fact that the particles introduced ore not 
BO gross as in the former instance, but sueh as are mure likely to be carried readily by the sir. 

Under this head are commonly included those coses in which disseminated inflammation of 
the lung boa followed the sucking into the small air-tubea of dischai^s of variaus kinds derived 
from lesions in the laiynz. or in some of the larger air-tubes, as in tubercular or malignant 
disease, or from a disintegrating bronchial gland which has discharged into tbe air-tubes. 
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Aspiration-pneumonia is interesting beoauso it is capable of eiperimentsl study, liy 
varying tbe substances aspirated, bvm inert powders to actively infective substances, every Con 
of lobular pneumonia can be studied, from simple inflammatory lesions up to th - ' • 

forms which end in abscess or gangrene. 

Al! these different forma of lobular pneumonia may occur in tbe adult as 
well OS in tbe child, and indeed are commoner in the adult because the oauses I 
which excite them are commoner in them. They are all ordinarily includo^ 
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midor the terra broncho- pueumoui a, aud in a pathogenic sense thia is, generally 
Hpeakiog, correct, because the inflamoiatiom are in the great majority of coses due 
to some irritant introduced through the bronchi or air-tubes. 

When the term broncho-pneunionia is used at the bedside as the diagnosis of 
a disease, it is ordinarily taken to mean that the case is one of aeuie injlam' 
mation of llie tang in a Utile child, ivhicb ia not of the lobar form. Certainly 
some distinctive term ia required to denote thia clinical group of cases, and it 
would be well if the term broncho-pneumonia could be restricted tu that use, 
and the terms lobular, patchy or dissemiuated pneumonia used as the general 
desoriptive term for the pathological lesion. 

The ordinary broncho-pneumonia of obildren is usually described as following 
bronchitis, or aa occurring in the courae of those infective diseases which are ao 
liable to be complicated with bronchitis, e.g., measles, whooping-cough, diphtheria, 
typhoid fever, etc. But it arises also spontaneously, and that not infrequently, 
in oases in which there has been no antecedent bronchitis at all. 

The broncho-pneumonia of little children therefore falls into two groups, 
according as it has been preceded by bronchitis or not, aud these two groups may 
be called primary or idvypathi'', and aeennJanj respectively. 

It would be well to Call |irimiin brouclio-pneuiuuiita iclio[iathic, i.s., arising apont&aeoualy, 
becauHe some writen, especially of tlie French school, apply tbe term primary ^a those caaes 
which follow simple or primary bronchitia, and secondary to those wlilch follow the secondary 
bronchitis which develops in the course of tbe infective luseasfs. 

The following tabular arrangement will make the subject clearer :- 
Lobular Pneumonia. — 1. Embolic or metaatatic pneumonia. 

2. Deglutitiou-pueiimonia {vagus-pitetitnonia). 

3. Aspiration -pneuuDonia. 

4. Broncho-pneumonia. 

(a) Secondary, i. to bronchitis 

ii. to specific fevers. 
('() Primary or idiopathic (i.e., arising spontauf 

ously without antecedent bronchitis or other 

illness). 

SUFFOCATIVE CATARRH.— While discussing the forms of broiicho- 
pneiuuoniii, two more afVections must be referred to, viz., capillary bronchitis 
and acute congestive broncho-pneumonia. Both these aifectiooa are 
sometiiiiea described aa SufTocatlve catarrh, and aa ii descriptive term this ia 
good enough, tor in each the prominent symptom is acute suflbcation of wliicU 
the patients rapidly die, but the two affections should be kept distinct, for 
they are really two different diseases. 

Capillary Bronchitis- — Severe bronchitis may affect the small tubea 
chiefly, or rapidly spread from the large tubes to the small ones. Thia occurs 
frequently in small children and not altogether rarely in the adult. This affec- 
tion being secondary to hronchitis, stands in close relation with the secondary 
broncho-pneumonia into which it runs if the patient survives long enough. 

Acute congestive broncho-pneumonia Iwlonga to the other or primary 
group, for it often arises in healthy piatients who are not suffering from 
bronchitis. It ia very rapidly fatal, in one or two days, or even in u few hours. 
On post-mortem examination there is nothing obvious to the nahed e>i« except 
general congestion of the lungs ; but on microscopical examination widespread 
inflammatory changes in tbe alveoli and minute bronchiolea are evident, similar 
'■" ■' B which, when less widespread, are characteristic of croupous pneumonia, 
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Under the name, then, of Hiiffocalive catarrh, we liave two affections iuchided 
which belong to two different clinical and pathological groups — the one to 
bronchitis and seconditrj broncho-pneumonia, the other to primarj broncho- 
pneumonia and lobar pneumonia. 

Suffocative Catarrh. 

Capillary hronehitU. I Antle congestive hroncho-ptieitmonia. 

Seeandary bronchopneumonia. Primary broni-ho-pneumojiia. 

(Broadiitia Group.) | fPoemnonia Grot^.) 



Heniy W., aped 12, a strong and healthy child, went to iied well, lint woke up an hour later 

crying with paiu in tlnpitotthaatoraaDh and bringing U]i some "pongealsd"lilood from hia mouth. 

Ba was taken imm^at«ly to the hospital, spitting up blood on the way and Tomiting 

When seen he wan found to b« much cyauowd, BuiTering with great dyapncea, gasping for 
breath, conatantly coughing up bright red frothy blood, and groaning mth pain orer the 
pnecordinni. The pulse was 120, respiration very rauid, and the teraperatura 09°. Loud, 
coBiw crepitation was heard all over the cheat, but there was no dulneas to perousBion or 
bronchial breatliing. The apex of the heart waa displaced S inches outwaids, the cardiac 
dulnesa inoteased upwards and to the right, and a lond presystolic murmur oudible. 

Throughout the night the aymptoms grew steadily worse, the cyanoxia increased, the frothy 
blood-atatned fluid continued to be coughed up, nnd some was also vomited. 

The dyspiKea and cyaaoaia at laat became extreme, and the lad died ofsulTocition, seventeen 
hours only from the onset of his illness. 

The t«mpernture, which was 96" on admission, slowly rose and reached 100 'S'just before death. 

At the autopsy all the organe proved healthy except the heart and the lungs. 

The heart showed well-marked 
mitral Btenosia. The lungs were 
firmer and heavier than normal, 
the right weighing 16 ounces and 
the left 18 ounces. They were 
gi'eatir oongeeted and (edematous, 
a frothy sonious fluid flowing copi- 
ously from the surface on section, 
the bronchi also containing niuch 
of the same Quid. No couaolida- 
tion waa found anywhere, but the 
congestion and csdema were moat 
marked in the right lower lobe, 
over which the pleura was iu- 
tensely congested. 

Microscopical examination re- 
Teal«l an interesting condition ; 
the veaaels throughout were greatly 
distended, as in the heort-hmg. 
The alveoli were completely filled 
with a slightly turbid coagnlahle 
Ruid, in which were contained 
nomeroUB cells, both epithelial and 
lympliatic, aa well as some blood. 
The small bronchi were filled with 
similar coiitenta 




I epithelial 



Ktg. 82. 

It is difficult to fix exactly the Section of the lung from a case of suffocative catarrh— dyinc 
catej(oiy in which this case should "fter seventeen bouts" illoeaa. The viaiclea are fillod 

be placed. Clinically it was an 
instance of acute anffooative catarrh 
Dccuiring in a heart-lung, Piitho- 
logicolly it may certainly be described aa a cose of acute congestion, hut whether this is to be 
regarded aa the initial congestive stage of acute inflammation, i.e., of jineumouia, is open to 
question— for though the onset was very sodden there was no rigor, nor did the tem[teraCure risa 
in the way it usually does with the onset of pneumonia Lastly, the age of the |>atient preseuta 
difficulty, for excejit in young children acut* BuH'ocative catarrh is very rare. 
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The CMe iii»y be well comjiawd with one nirasdy described in the chapter on acute pnen- 
iiiouIa ; that in njouDg lady in whom there wsa slao mttnl stcDOBiB. The onset in her case alsi 
was mdden. There wae much dyapn(£a aLd hEmoptvui, and the temperature was Dot high. 
Aa the Reaeml cougeetion of the luug subgidnl, the signs of right at>ei- pneumonia developed. 
It may be that in this boy also, from the predominauce of the congest!^ and <cdeinB in the 
light base, tlie ordinary signs of pneumouia would have dsTelojied there, had the patient lived 

42. THE BRONCHO-PNEUMONIA OF 
LITTLE CHILDREN. 

THE PATHOLOGICAL LESIONS. -BroDcho-pneumoma has been 
experimeQtallj studied by introducing various irritating eubstances into the air- 
tubea of animals, either by direct injection or by causing the animals to inhale 
contaminated air. The substances chosen have been either chemical irritants or 

fluids containing various pathogenic or putrefactive organisms. The results hare 
in either case beeu much the same, and differed ouly in degree according to 
the intensity of the irritation. 

The ereater i>art of the substauoea bo introduced ate deposited upon the «1,1U of the large air- 
tttb(». where thoy jiroduca ordinary bronohitia- In the course of time, however, they rencD the 
alveoli snd excite inilunniatioii there. 

In the alveoli, tlie tirst elToct or tlie irritation is an setive congestion, which ii followed by 
exudation into the vniclss, sometimes serous, sometimes Rbrioous, and sometimes mote or less 
hemorrhagic according to the intensity of tha inSammation. Ttie alTected alveoli become filled 
with epithelial or catarrhal cells tuid leucocytes, both of which may contain some of the inhaled 
BUbetonce. The large epitholiat cells are derived from the vesicular ejiithvliuni, which is at once 
■bed and sometimeB detaohed in shreds ; tlie white cella ore derived from the blood TesselB 
and the exudatiou may contain a good many red cells. The cells am for the most part 
fatty, granular and opaque. In soma of the alveoli the exudation may be fibrinons, and Uius 
the conaolidation closely resemble microscopicnlty that met with in crouiiouB pneumonia. 

Tlie patchea of couBolidation tlius produced may be veiy stuul], and are then spoken of aa 
ittiiU milifUT/ broiuho-vamniKmia, In moat cuues thejf are of soniewhat larger size, and in the 
ordiiittiy form afleot the grnU[)B of Tesicles which couBtttiite a. lobule. If these lobular coumlida- 
tioUB be closely aggregated or of large size, as they sometimes are, tlie resemblance to lotiular 
pneumonia may beoome very close. These are also the leaiooa of what has been called vo^u* 
intenmonia, i.e., piieumotiia following section of the vagi. 

Tlie result of the iuhalation de^wiids upon the nature and amount of the substance inhaled. 
If the substance be not large in amount and not very irritating, small miliary jiatche* are the 
result ; if the amount be larger or the substa-nce contain infective organisms, the inUuiDaiatioD 
is more intense, produces larger patches, aud may, under certain circuniBlances, run on iuta 
suppuration or eangreue; or if, for instauce, the tubercle bacillus bo preeent, acute or sub- 
acute tuberculosis wilt bo excited. 

lu cliildrou with broncho- pneumonia the lesions are much the same as those 
whicli have been prc)duccd eiperinien tally in animals, 

A. Secondary Broncho-pneumonia. — Where the brontho-pneiimoniahas 
been preceded by bronchitis, the nlveoli may become involved iu two waye — 
by the inflammation spreading either along the bronchial tubes to the alveoli or 
directly through the lironohial walla to the alveoli adjacent. 

Usually where there is much bronchitis the Bcquence of events is this : the 
smaller tubes become plugged with secretion; the alveoli corresponding with 
them lose the air they contain and become collapsed; the collapsed vesicles 
subsequently become inflamed either hy direct estension of the inflammation to 
them or as the result of the aspiration of the secretions. 

It is this form which, iu clinical medicine, is uBiially understood by the term 
broncho-pneumffl^^tf., local patches of acute consolidation disseminated irregu- 
larly throupk'^^HBfesulting from antecedent bronchitis. 
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In the great nmjority of cases (82 per cent., Holt) the patches are irregularly 
distributed through the whole of both lunge, but uaually in greater abundance 
in the lower lobes posteriorly. It is rare for the anterior parts of the lung alone 
to be affected, and then the consolidation appears to be most frequent in the 
right apex. 

lu the lung from a case of this kiud, the bronchial tubes present the ordinary 
lesions of bronchitis and contain much mucopurulent secretion, which may be 
aqueezed out in drops or worm-like threads. The smaller tubes are often so 
completely filled with secretion, that on section they look like small abscesses, 
and it is this condition which has been described under the name " Vacuolee 
PiilmoTiairei." In some cases microscopical examinatiou shows that these small 
collections of pus are really abscesses, i.e., that there has been a distinctive 
suppurative process involving the bronchial wall and spreading through them 
to the alveoli beyond (cf. Bronchiectasis, p. I8T). 

The lung itself is mottled in colour ; the result of being in parts collapsed, in 
parts emphysematous and in parts consolidated. The collapsed parts are bluish- 
brown or mahogany coloured somewhat depressed below the surface and airless ; 
they may be isolated a small patches, or involve a considerable portion of the 
lobe The et y hyse nalous parte are bright red and crepitant. The amaolidated 
parts reddish or yellowish gray somewhat prominent above the surface, airless, 
and more or less dry oi section 
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Fig b5 

Section of recent broncho-pnenmonia. a, alveolar Bejitum with distended >esBelit b e\ itheliol 
plates detached, partly nucleated, partly non nucleated e do , containing gnmldes some 
siuToimding nuclei (<I) ; e, small epitbelial celU detached with visible nncleuB and slightly 
altered protoplasm ; /, swollen graniilBr epithelial cells, with nnoleua ooiieealed ; i;, colourlen 



blood -0. 



(Ziegler, PcUh. AiuU.) 



The affection appears in most oases to develop in the following way : — ' 
catarrh spreads from the larger tubes to the capillary bronchi, and these beooi 
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plugged with the secretioii ; the air in the correeponding alveoli U absorbed, and 
the parte collapse. Such a collnpsed portion is reddish in colour, depressed 
below the surface, and airless, but as long aa it ta only collapsed it can be easily 
blown out again. Soon iuflamniation develops in the collapsed portion, the 
epithelial cells are shed, white blood cells <;niigrate, and more or less of exudation 
occurs from the veaaela. The inflammatoiy products are of a catarrhal type, 
that is to say, the epithelial cells predominate over the white blood-cells and the 
exudation is serous ; hence the name, eatarrhal or desquamative pneumtmia, by 
which the affection is often described. Not infrequently, however, the inflamma- 
tiou is of a more active character ; the white blood-cells are more numerous, red 




Fig. 84. 
Miliary jwitcli of broncho-pue 

volvuig a fine bronchiole, and the 
adjacent bItooIL Prenantion from a 
dog's lung. Some of the cells contain 
granules of the flubntance inlialed, by 
whicb the inSammatioD waa provoked. 
{Zieglw, PaUi. Anal.) 



Fig. 85. 
fioction of a bronchus and ai^acant alveoli from a OM 
of acute bronchitis with broucho-pneumoaia. 
The inflltration with small cells of the deeper 
bronchial and peribronchial tissaea is well slunrn. 
The inflammatioD has spread through to tht 
adjacent alveali, whioh are full of cells. 



blood-cells as well as fibriuoua exudation are present, so that in some of the 
alveoli is found a conaolidatiou which does not differ in any material respect from 
that found in croupous pneumonia. 

The inBammation is rarely conimed to a single infundibulum or group oF 
alveoli, i.e., it is rarely miliary, but usually leads to a consolidation of larger size 
and is called lobular. By the confluence of many such lobules the greater part 
or even the whole of a lobe may bo iuvolvcd, and in tliis respect, again, catarrhal 
pneumonia may come to resemble croupous pneumonia, but aa a rule in such 
cases the section of the consolidation has a more gray or reddish-gray colour ; the 
characteristic granulation of croupous pneumonia is absent, and the consolidation 
is not so uniform, that is to say, it is made np of patches of consolidation with 
portiona ,pf tjplto psed and congested Inng between them. 
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Where the bronchitis ia aovere and the deeper bronchial tUaue much involved, 
the iDflammation may spread directly through the walls to the alveoli adjacent, 
producing patches of peribronchial rather than lobular inflammation. 

Owing to the infiltration of the bronchial walls bronchiectasis often occurs in 
an acute fonn ; the dilatation is sometimes cylindrical, tbat is to say, involves 
some length of the bronchial tube more or less uniformly, and at other times it is 
patchy and the dilatation described as moniliform. 

The bronchial glands are frequently enlarged ; but this occurs generally in 
persons who have been subject to prolonged bronchitis, to which it is probably to 
be referred rather than to the broncho-pneumonia. 

B. In Primary Broncho-pneumonia, that is to say, in cases where the 
b rone lio- pneumonia has not been preceded by bronchitis, the alveolar lesions 
are as a rule of a more acute inflammatory character, and resemble closely those 
of croupous pneumonia, from which they differ chiedy in extent only, the 
inflammation being lobular and not lobar. 

RESULTS OF BRONCHO-PNEUMONIA.— In the acute cases 
resolution ia the rule, and recovery becomes complete. The intra-alveolar 
products liquefy, the cells undergo fatty degeneration, and the products are 
either expectorated or absorbed, the alveolar epithelium and the broncliiolar 
epithelium are regenerated, and in time the aflccted parts are restored to the 
normal. 

In the primaiy branch o-pneumouias, resolution is almost as rapid as it is in 
the case of true pneumonia, but in the secondary broncho-pneumonia recovery 
ia deliijed by the presence of bronchitis and by the chungea vrtiich have been 
cicited in the latter air- tubes. 

In all severe cases the interstitial tissue is more or less involved, and this is 
especially likely to occur in the more protracted or relapsing cases. The 
interstitial infiltration may also in time completely disappear, If not, more or 
less fibroid induration will be the result. 

The patches of induration are for the moat part small, and, like the original 
inflammation, irregularly distributed throiigh the lung, so that they do not produce 
any serious interference with the function of the organ. Where the inflamma- 
tion has been massive, the resulting induration may be considerable. This is 
especially the case in the lower lobe, which may thus be converted, iu the whole 
or great part, into fibrous tissue, in which the only trace of lung tissue left ia 
found in the saccular broncliiectatio cavities with which it is riddled, and which 
give it its resemblance to Gruyire cheese (see fig, 42), 

As already stated, the infection which causes the original acute inflammation 
is very often a mixed one, and, if septic or putrefactive organisms are present, 
the consolidation may suppurate or even gangrene, and thug a destructive 
disease of the lung be produced which may end in death. 

Among the specific organisms which seem to find an especially suitable soil 
for growth in the lesions of broncho-pneumonia ia the tubercle bacillus, whether 
it has been introduced at the time or by subsequent infection. At any rate it is 
not at all rare to observe the lesions of phthisis develop after what was apparently 
at first nothing but a simple broncho-pneumonia, and in all the protracted or 
relapsing cases it is this question which is sure to arise, namely, whether the 
duration or recurrence of the disease is not due to the presence of tubercle. 
None of these lesions last described, however, have anything to do essentially with, _ 
broncho-pneumonia, their association being entirely accidental. 
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Pleurisy, though not uncommon when the inflammatory patches are near the 
surface of the lung, results in httle more thun slight exudation, which rapidly 
resolves, and at tlie moat leads to a local adhesion, which in time may also 
disappear. 

Pleuritic eifuaion is rare with broncho-pneumonia, and, when it occurs, is 
likely to be purulent, as would be expected in children. 

If a superficial patch of consolidation were to break down, it might perforate 
the pleura and lead to pneumothorax. This ia an extremely rare cocaplicatioo, 
of which Steffen records two instances and Pepper one, but the majority of 
writers content themselves with simply mentioning the possibility. 

Among other rare complications are purulent meningitis, otitis media, noma, 
acute endocarditis or pericarditis. Such lesions are accidental asaociations, the 
result of some general infection to which the broncho-pneumonia itself is due. 
The same may be said of abscess of the brain, of which the following is ati 



A bcw of 6 who had been sabject to coagh for two yeais, and hnd never been EtrouR, was 
attacked with broncho -pQeumonia of the right biae. The attack was of no great aeverin, but 
the iiliyaicol aigna were well marked. Three wesfca later the child was seised with flte on the left 
side aliiefiy, and in two days became hemiplegic on that side. The Gta recurred, and a week 
later double optic neuritis was found. Ten daya after the first fit the child became comatose 
and died. At the aatopaj' the base of the right luDg was found collapsed witli aome ditfiise 
suppuration in it, and a sloughing partly raugrenoua patch in its centre. The central part of the 
right heniispbere of the brain was occupied by a large recent abucess. 

ETIOLOGY. — Tho etiology of broncho-pneumonia is to a great extent 
the anxne as that of bronchitis. 

It prevails especially in cold, damp, changeable weather, i.e., chiefly during 
the winter and spring. 

All conditions of debility increase the liability. Thus it is common in the 
ill-fed, ill-kept children of the poor, in those who have been weakened by long 
confinement within doors or to bed, and in those who are the subjects of con- 
stitutional diseases such as rickets, syphilis or tubercle. 

Undue prevalence of broncho-pneumonia is often explained by the prevalcnco 
of one of the epidemic infectious diseases, of which broncho-pneumonia ia 
the common complication, such aa measles, whooping-cough, influenza or 
diphtheria. 

The relative frequency of Primary and Secondary Brancho-pneumonia ia 
thus stated by Holt: — 

Primary — (.'., without previous bronchial affections, . .1541 

Secondary — I 

1. To bronchitis of larger tubes, 41 \ I 

2. To some infectious disease — I /433 

Jleasles, 89\ I I 

Whooping-cough, . , 66 j /279 f 

Diphtheria, 

Scarlet fever, 

Influenza, ....... 

Varicella, ....... 

Erysipelas, 2 I 

Acute ileo-colitjp, ..... 19/ 
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Broncho-pneumoniai whether primary or secondary, is met with chiefly in the 
early years of childhood, and becomes less and less frequent as the fourth and 
fifth year approach, and is quite rare after that age. 



Of 426 cases (Holt) : 

53 per cent, occurred daring the 1st year. 
88 „ „ „ 2nd •„ 

11 ,, „ „ 8rd ,, 

2 )i If It 4tn ,, 

1 II II II otn ,, 

As broncho-pneumonia diminishes in frequency, lobar pneumonia increases in 
frequency, so that the two' vary inversely. 

Statistics showing frequency of broncho-pneumonia at different ages in children and its 
relation to lobar pneumonia at the same ages (Holt) : 

Broncho-pneumonia. Lobar pneumonia. Proportion. 
Under 6 months, . . 73 11 6 '7 to 1 



From 6 to 12 months, 
In 2nd year, . 
In 3rd year, . 
In 4th year, . 



96 29 3*3 to 1 

73 40 1-8 to 1 

19 23 -8 to 1 

6 

261 (75 per cent.) 109 (26 per cent.) 



At St. Bartholomew's Hospital, daring the ten years from 1887 to 1896 inclusive, there were 
admitted 412 cases of broncho- pneumonia, of which 82 per cent, were under 5, and 11*6 under 
10 years of age. At the same time there were admitted 1786 cases of croupous pneumonia, of 
which 14 per cent, were under 5 and 16 '4 per cent under 10 years of age. 

The actual numbers of cases under 6 years of age were — 

Croupous pneumonia, 250, with a mortality of 7*2 per cent. 
Broncho-pneumonia, 331, ,, ,, 37*5 ,, 

These facts raise some interesting questions. 

1. Why is it that bronchitis, which so commonly leads to broncho-pneumonia 
in very young children, is so much less likely to do so as the children become 
older ? 

2. Why is it that acute inflammation of the lungs in little children tends to 
take the lobular or broncho-pneumonic form, and but rarely the lobar form ? 

It can hardly be said that children are less susceptible to bronchitis after 
the age of four years than before. Yet broncho-pneumonia becomes much less 
frequent after that age. 

Nor does it seem reasonable to assert, if lobar pneumonia be due to a 
specific infection, tliat children under four are less susceptible than children above 
that age, especially as the pueumococcus is found almost as frequently in the 
broncho-pneumonia of little children as it is in the lobar pneumonia of the adult. 

If, then, the common inflammation of the lung in little children is of the 
lobular form, and in the older child as in the adult of the lobar form, it seems 
probable that the explanation lies not in a difiereiice of cause, but in the 
diflerence of age; in other words, that the form inflammation takes in the 
little child depends upon some peculiarities in its lungs, as compared with 
the adult. The question then arises whether there are such peculiarities in 
the child's lung as seem adequate to explain the diflerence. 

Now the respiratory mechanism in children presents many peculiarities.. 
The chest-walls are elastic and yielding owing to the incomplete ossification of 
the ribs, and the thorax approaches the cylindrical in form ; the type of respira- 
tion is diaphragmatic rather than costal, and remains so up to about the sixth or 
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seventh Tear ; very slight causes easily produce irr^gpilarities of respiration and 
may even lead to local defects of expansion in differeat parts of the lung. 

In structure also the lungs of children present many notable differences from 
that in the adult. Thus the trachea and main bronchi in the young child are 
relatively much larger ; the other bronchi are also laiger and occupy greater 
relative space ; the air-cells are smaller and occupy less relative space ; the 
interstitial tissue of the lung is more abundant; the epithelial lining of the 
small bronchi aud alveoli is relatively more bcdky, the cells are of relatively 
larger size, and they respond more actively to slight irritations, under which 
they proliferate readily and are easily shed. 

With all these peculiarities in the child's lung, it can hardly be a matter 
of suq)rise if inflammation in it should assume a peculiar form. 

In fact, the conclusion to which these considerations lead, and which I do 
not hesiUito to adopt, is this, that the same exciting cause — &^., a pathogenic 
organism such as tlic pneumococcus — which in the adult and older children excites 
a lol>ar inflammation, in the young child usually causes a lobular inflammation. 

If this bo so, the distinction drawn between primary or idiopathic broncho- 
pneumonia and secondary or catarrhal broncho-pneumonia becomes of importance, 
both on pathological and clinical grounds; for while the secondary broncho- 
pneumonias stand, as is generally accepted, in close relation with bronchitis, the 
primary broncho-pneumonias stand in still closer relation with lobar pneumonia, 
of wliich thcv are but another anatomical form. 

1 pro|K>se to deal first with secondary broncho-pneumonia, because it is the 
generally recognised and familiar fonn, and that upon which all the text-book 
deserii>tions are bjised, I shall then deal with primary broncho-pneumonia, 
and give the reasons for separating the two forms. 



SKCOXDABY BRONCHO-PNEUMONIA. 

Clinical History. — The child will have been suflering, as a rule, from evident 
bronchitis \mov to the attack, and will present the ordinary symptoms and signs 
of that atlection. Tossibly even extensive collapse may have previously 
devel(>])e(.l at the base of the lungs posteriorly, sufficient to yield an impaired 
percussion note. 

The onset of the broncho-pneumonia is usually indicated by general aggrava- 
tion of symptoms, by further rise in the temperature, by acceleration of the 
}>ulse- and respimtion-rate, by an increase in the dyspnoea, by the cougb becom- 
ing less piroxysmal and more painful, and, possibly, by the occurrence of delirium 
if there has been none before. 

General Condition. — At this stage the child is extremely restless ow^ing to 
the fever as well as to the dyspnea and cough. It tosses itself about from side 
to side, and if it fall asleep it is but for a minute or two at a time. It often 
cannot lie down, but has to be propped up with pillows. 

The expression is anxious and distressful, the cheeks are flushed, the eyes 
suffiised, the ala3 nasi dilating, the dyspnoea considerable, and the respirations 
rapid and panting, and in infants often irregular. 

Physical Signs. — The physical signs are those of bronchitis, and are 
present on both sides of the chest, though probably more marked on one side 
than the other. 

In infants, the upper parts of the thorax arc prominent, and the lower some- 
what contracted. Inspiratory recession is generally present to some extent, and 
in rickety infant^ extreme, especially at the lower part of the thorax. 
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The percuBsion note is usually hyperreaonant everywhere, except, it may be, 
at tlie bnses bebiud, Rhonchus, sibiliis and crepitation arc heard more or lese 
over both sides. 

In all these signs there is notbiug cliaracteristic or ditt'ereut from whtit in met 
with in bronchitia, for the patches of consolidation are as a rule Bmall, and so 
surrounded by eniphyBcmatous lung that they give rise to no alteration in the 
percussion uot«, while bronchial breathing and bronchophony, when present, are 
often masked by the rhonchus and sibilus. 

Even when the consolidation is extensive enough to produce impaired per- 
cussion, bronchophony and bronchial breathing may be absent owing to the 
plugging of the tubes with secretion. 

But, on the other hand, it sometimes happens that even when the oousolidatiou 
caunot be made out by percnssioo, bronchophony and bronchial breathing may be 
heard distinctly here and there, and the crepitation acquire a sharp, clear, ring- 
ing quality which is very characteristic. 

The physical signs vary greatly from time to time, and that within very short 
periods. Rhonchus, aibilus and crepitation vary, of course, as they do in bronchitis ; 
even bronchial breathing and bronchophony may come and go, and dulness, 
which may be present one day, may not be detected the next. 

Collapse, when associated with patches of consolidation, may greatly iucrease 
the extent of dulness at the time, and with the exaggerated voice and breath 
sounds may give all the signs of an extensive or lobar pneumonia. If in such a 
case the dulness suddenly or very rapidly disappear, this can only be due to the 
disappearance of the collapse, the vesicles having become expanded again and 
filled with air, thus masking, as at other times, the patches of consolidation which 
they surround. 

Tbis change in the percusBioD 1 hava seen several times at the haae, and in the moat marked 
case ot the kind I hare met with, the whole of one side posteriorly was dull st tlie time of ex- 
amination ; yet within twenty -faur hours the dulness had completely disappeared, although the 
evidences of coneolidab'un atUi uersiated in patches. 

I hove seen collouse cause diapliioement of the heart. This occurred in ocliild with extenaiTB 
collapse of the left base. The heart's apex was felt half-an-ineh outside the left nipple ; it 
receded into its normal place as the collapse )>aaaed olT. 

When cooMiIidatioD dei'elopa, it is atated not to become evident to physical examination 
until three Co eight days after the commeucemeat or the attack, hut this is an aswirtioa which it 
is obriously even more difficult to prore in broncho -pneumonia than in croupous pnemnonis. 

The younger the child the more difficult it is to depend upon the physical 
signs alone for diagnosis. 

Betpiralai-i/ System, — The respirations are short, panting and very rapid, 
running up to 60, 80, or even 100 in the minute ; their rapidity increases as a 
rule as the disease prepresses. They are often irregular, but in small children 
the regular rhythm of breathing is easily disturbed from very slight causes. 
Irregularity of breathing, therefore, in the early stages is of little significance. In 
the later stages, when the respirations have become less energetic and more 
shallow, they are often irregular, and may even be suspended for a few seconds at 
a time. Irregularity of this kind is a bad sign, for it is often oidy a form of 
Cheyne-Stokes breathing, and indicates failure of the respiratory centres or of 
the heart. 

The dyspnoM. is usually out of all proportion to the physical signs. It is 
liable to exacerbations at uight and ui the morning. It may be paroxysmal, the 
paroxysniB being generally produced hy the accumulation of secretion in the tubes, 
but they are occasionally of laryngeal origin and due to laryngeal catarrh or 
spasm. 
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The cougli is ehort, hard and hacking, very frequent and oftea painful, but 
lees paroxysmal and violent than in bronchitis. 

Expectoration is rare in children, for the secretion, if coughed up, ia swallowed. 
If there be any sputum it ia bronchitic in character, and may be streaked with 
blood or even maty. 

If the cough be paroxysmal and end with Tomiting, the possibility of whoop- 
ing-cough must not be overlooked, for with the onset of broncho-pneumonia the 
characteristic paroxysms usually diminish and the whoop disappears, to returu 
when convalescence ia established. It not unfrequently happens, when the cause 
of the attack has been obscure, that it is made evident by tiie occurrence of the 
whoop during convalescence, without there having been anything previously to 
suggest that affection. 

Ctreulalory Synlem. — The pulse is extremely rapid, and often reaches HO or 
150; it may even run up to 200 and be nlmoat uncountable. The pnlse-respira- 
tion ratio may be as 1 to I '5 or 2, but this may occur in children with 
bronchitis as well as with lobar- and broncho-pneumonia ; so that too much stress 
must not be laid upon it in the diagnosis between these affections. The pulse, 
however, often renmina high iu broncho-pnemnonia after the temperature has 
fallen, while in croupous pneumonia the fall in the pulse rate at the time of the 
crisis is almost constant, and may be the first indication of the coming of the 
crisis. 

If the pulse beats become indistinct and running, and still more if they become 
irregular, the prognosis is bod. During convalescence, however, an intermittent 
pulse is often observed iu young children after broncho-pneumonia, as after any 
other severe illness ; it auggeata the need of care, but indicates no special danger. 

The aounds of the heart are weak, short aud flapping, and its actioa irregular, 
but, as with the respirations, irregularity has not so great a siguificance in young 
childreu as in the adult. 

Dilatation of the right side of the heart is frequent in severe ca«!3. 

General dilatation of the heart may be found during convalescence, when the 
lung symptoms have disappeared, as in convalescence from other severe diseases. 
It is often present without obvious cardiac symptoms, and may be discovered only 
on physical examination. It is associated with general feebleness and antemia, 
and is easily increased or produced by exertion. It is not specially importAnt, 
but indicates the need of care and rest. 

Cutaneous System. — The skin ia usually moist and sweating. It feels warm, 
though rarely as pungently hot as in lol»tr pneumonia. During the course of 
the disease transient sweatings, like transient flushings, are not uncommon, but 
towards the end, when cyanosis is extreme, tlie body may be bathed iu a cold 
clammy sweat, which ia of bad omen. 

Herpes is almost unknown, but excoriations often develop round the moutli 
and nose, and ecthymatous spots are not uncommon on the body. 

Specific rashes should always be looked for. The most lre<iuent to be found 
is, of course, that of measles, in which affection bronchitis and broncho-pneumonia 
may sometimes develop at the very commencement, and long prei?ede the 
appearance of the rash. 

With the development of broucho-pnuemonia, or of any other acute disease, the 
specific rashes tend to fade greatly, a fact which accounts for the popular 
explanation that the complication is due to the rash having struck inwards. 

Tfte Temperaiure. — The fever is ot a remittent or hectic type, and presents very 
irregular variations. Though it may reach a considerable height every day, gtad 
104° or 105°, it does not remain at so high a level for long, perhaps not for more 

n an hour or two, and falls then to 100* or 101', to rise again tlie next day. 
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The temperature is usually at its maximum in the eveuing, but the highest 
point may be reached at any time of the day or night. In this respect great 
differences esist between different caaes, and, indeed, in the same case at 
different times (see charts, pp. 341 t« 316). 

As a. rule, the more persistently high the temperature remains, the more 
e^ttensive is the lung mischief likely to prove, and the more severe the case. 
High fever is especially liable to occur in the broncho-pneumonia of measles. 

In fatal cases the temperature may run up to a great height just before 
death, even to 107' or 108 , but it may abo fall rapidly, even to a point much 
below the normal. 

The fever lasts rarely leas than fourteen days and ends by lysis. 

As broncho-pneumonia is especially proue to relapse, the disease may in this 
way he greatly protracted oven over many weeks, and the occurrence of relapse 
is indicated hy the return of fever, but the relapses are often of shorter duration 
than the original attack, though they may recur very frequently. 

Digestive St/stem. — The appetite is impaired or completely lost, and thirst is 
considerable. Vomiting is a common symptom, but often due only to the cough- 
ing. Food is frequently refused, especially when swallowing increases the 
dyspnoea and cough, as it often does ; and infants may decline the breast because 
of the difficulty in breathing whilst sucking. These difficulties in little children 
may necessitate nasal feeding. 

The tongue is usually moist, but it may in bad cases be dry and cracked, and 
the mouth be covered with sordes. In infants thrush, and in older children 
aphthous stomatitis is likely to develop. 

Diarrhaia is frequent ; it has been attributed, as in bronchitis, to the swallow- 
ing of the expectoration, and the initation caused by its decompogition in the 
intestines ; but it may be an early symptom, and produced by the same chill 
which excited the bronchitis, i.e., the chill may cause acute catarrh of the 
stomach and intestines, as well as of the bronchi. 

Urinary System. — The urine presents no special characters. It sometimes 
contains a little albumen, but this is, in most cases, due to the fever, or, where 
there is much cyanosis, to the obstruction to the circulation through the lungs. 

Acute nephritis has been described, but it is very unusual, and probably an 
entirely accidental complication. 

Nervous System. — The nervous symptoms are rarely so marked as in croupous 
pneumonia, and the confusion with meningitis b less likely to arise. A little 
delirium is common enough, but it is not often extreme. Fits occur frequently 
at the onset, but rarely during the course of the disease. Towards the end, when 
the cyanosis is extreme, they may recur, and are then usually the precursors of 
death. 

Access. — The access ot the affection varies soniewhat m different cases. 
With acute bronehilis, broncho-pneumonia often seta in suddenly, especially in 
weakly, feeble children, so that the two afiectious appear almost to begin 
together. In subacute and chronic bronchitis, it appears later. In measles it 
usually follows the eruption and develops in the second week, but it may precede 
the rash. In whooping- cough, it ia most likely to arise during the paroxysmal 
stage, but the liability continues throughout the disease, and long into con- 
valescence. In diphtheria, it develops when the obstruction is at its worat ; 
where tracheotomy has been performed, the risk continues for two or throe weeks 
at least after the operation. 

The onset is sometimes marked by an attack of laryngismus stridulus, and 
hen laryngismus stridulus proves fatal after the spiism is post, the result is not 
uncommonly due to the bronchitis and broncho-pneumonia it has led to. 
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Duration.— The duratiou U rarely less than a fortnight, and may bo very 
much longer. 

Thus it) 6fl-fl [ler cent' tlie dimtioD was between mven and t«eiity*one dars, and onlj in 
11-5 per cant, less tlian wven days, wliilo in 21 -fl yer cent the illnew lasted for mon thAn 
twan^-one days. 

I Save met with several cases of five to eiglit weeks' duration, and id oue or two instances 
the illneas lasled for three inonthB or mora.' 

As the disease runs ite courtie, the children rapidly lose tiesb and streogtli. 
become very pallid and flabby, and li»ok extremely ill. The marasmus ofteo 
last* long uftor tho fever is past, and moy be one of the most troublesome com- 
plications during convalescence. 

Prognosis and mortality.— The general prognoaia is bad, for the rate of 
mortality is high. 

Thus, as the reaiilt of nuuiy collated elatistica, Jiirgensen plac«« the average mortality at U 
per cent and Ziemssea at 62 per cent 

Of 412 caara at St Burtholonifw's Eoa])ital the average mortality was S3'4 percent; lor 
male 32 'fl percent and ful female 3S'2 peroent. 

The general prognosis is greatly modified bj age. 
Thus under 1 year the mortalily is placed at 60 per cent Ziemssen, 66 percent. Holt 
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In most statistics allowance must be made (or the sources from which the 
cases are drawn ; for in hospitals the patients coneiBt for the most part of the 
under-fed weakly children of the poor, and just as the children of the well-to-do 
are loss liable to broncho-pneumonia, bo are they also less likely to die from it. 

Something also depends upon the sanitary conditions under which the 
children are placed. Thus the presence of broncho-pneumonia varies greatly 
in different infant- institutions, just as ophthalmia does, and therefore depends 
obviously to some extent upon preventi1>1e causes. 

lu all cases alike mucli depends upon tho muscular power of the child, 
inasmuch as death results more from the failure of the respiratory muscles than 
of tho heart. Thus the prognosis is least favourable where tho child is w^kly, 
ill-fed, or badly nourished, and that whether too thin or too fat ; if it be the 
subject of rickets, syphilis, or tubercle ; or if it be suffering from some previous 
disease of the chest. 

The prognosis, again, is worse nheu the broncho-pneumonia develops in tha 
course of some oihausting disease, especially one of the infective fevera, for 
instance, measles, whooping-cough or diphtheria. 

Bartels states that broncho-pneumonia in the course of meaalss is invariably fatal in 
children onder twelve months of age ; and that of the total deaths from measles, 80 per oeot 
are due to hroncho-pnaumonia. 

Table showing the mortality of broncho 'pneumonia in its primary and secondary forms (Hid^: 




bronchitia of larger tubes, . 
measles, . , . ■ 
whoopine-cough , 
ileo^wlitis, 
scarlet fever, 1 
diphtheria, I 
vaiicella, [ ' 

crysipfllaa, j 
InUuenEa, . . . . 



i per cent. 
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In any given case the gravity may be meiiBurod by the amount of bronehitia, 
tVie estent of collapBe of the lung, the muscular strength of the patient, and the 
degree of cyanosis. 

Rapidity of the pulse and respiration ia not of the same importance in the 
cMId as it is in the adult, but irregularity of either in the iater stages is of grave 
oinen, while Cheyne-Stokes breathing, if it develop, ia, I believe, invariably fatal. 

Marked predominance of nervous symptoms, again, is unfavourable. Their 
importance, however, varies, according as they ushered in the attack or developed 
subsequently in the course of it. Thus, fits at the commencement of the attack 
are of little aignificauce ; during the tourBe they are rare, but serious ; while at the 
end they are of grave import, and if associated with cyanosis or with unconscious 
ness, are usually precursors of death. 

It ia important to bear in mind, in any bad case of bronchitis or broncho- 
pneumonia, how rapid the changes in the condition of the patient may be. 
Improvement in broncho-pneumonia ia rarely so sudden or so imexpected as it 
often is in bronchitis, but changes for the worse may occur with startling 
rapidity. Yet hope should never be abandoned, for it is astonishing how 
tenacious of life children are, and the gloomiest prognostications are often 
folsitied by experience. 

Other things being equal, the longer the case lasts, the less the cliance of 
recovery, but even in the -most protracted cases recovery may ultimately be 
complete. 

or 231 bUl cases collected by Holt : 

25 per oent were fatal diuiug the firtit week. 

65-6 „ between the 7th and 21at day. 

aodlS-fi ,, „ 21at andaotliday. 

I have aeon complete recovery take place after three, four, and even five 
mouths' continuous illness. 

If no complications arise, convalescence, though it may be greatly protracted, 
is often in the end complete. Recovery ia in all cases slow, and it may be 
months before the child has regained its former health. Diiriug this tedious 
convalesceuce the child is ever liable to a recurrence of the disease, and from 
luero debility is a bad subject for any of the common ailments of children, so 
that many are carried off by some intercurrent malady. 

When once perfectly recovered they may grow up quite strong and enjoy long 
and active lives. 

Diagnosis. — The diagnosis of broncho-pneumonia rarely presents any 
serious difficulty. The three diseases from which the diagnosis has chiefly to be 
made ore bronchitis, croupous pneumonia, and tuberculosis. 

From bronchitis, the diagnosis is clear when signs of consolidation are present. 
When they are not, a auddeu aggravation of symptoms and increase of fever 
mark, as a rule, the onset of broncho-pneumoniit. At the time of eiamina- 
tion the amount of bronchitis may obviously be insufficient to account for all the 
symptoms, for it often liappens that when broncho-pneumonia sets iu the signs 
of bronchitis become less marked. 

From croupoui pniumonia, the secondary broncho-pneumonia is distinguished 
by its more gradual onset and termination, by its greater duration and 
tendency to relapse, by the markedly intermittent choracter of the fever, and 
by the irregular distribution of the affected parts. The chief difficulties arise 
wheu the consolidation is extensive or there is much collapse. Where the 
physical signs are not conclusive the course of the case wiU usually decide its 
nature. 

22 
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Tuberculosis of the lung may excite both bronchitis and broncho-pneumonia. 
The question then is not whether there is consolidation or not, but whether the 
cause of the lesions is tubercle. 

This it may be impossible to determine except by the course of the case. 
Where the attack is greatly prolonged and there are frequent relapses, the presence 
of tubercle will always suggest itself. 

From 2^l6urttic effusion^ the diagnosis, if not to be made by the physical signs 
and by the course of the case, may be assisted by an exploratory puncture with 
the needle, but this question is not likely to arise except where there is marked 
dulness at the base behind. 

The predominance of nervous sjnuptoms may siiggest the diagnosis of tnenin- 
ffitis, but this difficulty is not so likely to occur as in croupous pneumonia. 
The diagnosis is usually easily detennined by the pulse-respiration ratio ; for on 
the one hand the respirations, though they may be somewhat rapid and irregular 
in meningitis, rarely present the perverted ratio to the pulse, which is the rule 
in pneumonia, while on the other hand, except where the case is one of general 
tuberculosis, the pulmonary symptoms in meningitis are rarely so marked, and 
may be entirely absent. 

Treatment. — Bacteriological investigations show that broncho-pneumonia 
is most frequently associated with, and caused by, organisms which are extremely 
common in the mouth. 

Thus Marfan showed that as the result of the inoculation of saliva in 127 cases, a pneumo- 
coccal infection was obtained in 15 '6 per cent., streptococcal in 5*5, and infection witn Fried- 
Idnder's bacillus in 4 *5. 

This leads to the inference that the source of infection is usually the mouth, 
and suggests a common-sense prophylactic measure, viz., a careful moutli-foUet in 
all young children, especially when suffering from any epidemic disease like 
measles, iufluenzii, etc. 

Much may be done by proper care and judicious management in a child 
already suffering from bronchitis to prevent the collapse of the lung, which is the 
common precursor of broncho-pneumonia. The child should not be allowed to lie 
long in one position, especially on the back, but be shifted from side to side, or 
best of all, if an infant, be carefully nursed ; for while the child will sleep well 
on the lap or arm, the frequent changes of position which the fatigue of nursing 
necessitates are good for it. A crying fit now and then is the best thing possible, 
for it expands the lungs, and often, by exciting a fit of coughing, gets rid of 
much secretion from the tubes. 

The chest should be freely poulticed or rubbed with some counter-irritating 
liniment, e.g., Lin. Terebinth, acet. ; or a spongiopiline or cotton- wool jacket 
may be used sprinkled with spirits of camphor. 

When broncho-pneumonia has developed the treatment will vary somewhat 
with the amoimt of bronchitis present, with the height of the fever, and with 
the general condition and strength of the patient. 

The fundamental principles which underlie the choice of remedies are 
to avoid depression and to maintain the strength. 

The strength must be kept up by feeding, stimulants and tonics. 

The food should vary according to the ago of the child, but should consist 
chiefly, if not entirely, of milk, with which may be beaten up the yolk of an egg 
or two. 

Stimulants are generally necessary in bad cases, and are best given in the 
form of brandy added to the milk, 10 to 30 drops in the hour. If the food 
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be refused, it must be administered by the nasal tube, the only care requisite in 
forcible feeding being not to give too much at a time, lest vomiting or diarrbcea 
beescited. 

The bronchitis often diminishes as the bronclio-pneiimonia develops, but if it 
continue, it must be treated on the ordinary lines; the child being put in a 
halt-tent, a steam-kettle started and the usual remedies eoiployed. 

For medicine, it will be sufficient in ordinary cases to give a draught 
containing some sweet spirits of uitre and acetate of ammonia, with the addition 
of some tincture of squill and ipecacuanha wine, or a mixture containing a little 
carbonate of ammonia, senega and cascarilla. When the fever has subsided a 
tonic such as the syrup of the jjhosphate of iron will be found very useful. 

If the secretion accumulate in the tube and siiflucation threaten, an 
emetic may be indicated. Of these, ipecacuanha is the favourite, but it often 
fails in little children, Apomorphta is more reliable, and of this one-fiftieth of a 
grain may be safely given to an infant of one year old. 

With the view ol eiDitdng ftctive reapiratoir moremeuta iu Buoh caeeB, tlie iwtjenta liuve 
bt^eu plunged into hot «nd cold water ftlteroately, or. wbilo in a w»tm bath, douched with cold 
water, but I do not think such violent measures useliil or deurable. 

The inhalation of oxygen may bo employed with advantage, and under its 
use the colour often strikingly improves, and the restlessaeas often subsides, 
so that the child falls into a quiet sleep — but its administration in such oases 
must be frequent and continued for some time, 

The fever is not often persistently high, and therefore rarely calls for special 
treatment. II the temperature be high and the skin dry, a hot mustard bath 
gives great relieF. The bath should contain about one ounce of mustard to tbe 
giillon and be of about I06°-1I0*. The child should be kept in it for 10-15 
minutes, and then placed without drying between warm blankets. Tbe result of 
this will be prolonged and copious sweating, during which the temperature falls 
and the child goes to sleep. 

Antipyretics are rarely necessary, either in the form of drugs or of cold 
water. Cold or tepid baths and the application of cold compresses, or an ice-bag 
to the chest, have been advocated, but with less reason tlian in croupous 
pneumonia, aud their use is limited. 

Aatipyrin has been given, but it is of little or no use, and has dangcra of its 
own in consequence of the depression it often causes. The same applies to 
phenacetin and other antipyretics of this class. 

Complications must be treated as they arise. 

During convalescence, good feeding, change of air, and tonics arc indispensable. 
In many cases no progress seems to be made until the child has been sent away to 
the country or seaside, and kept there for two or three months. The greatest csre 
is always necessary to avoid colds, for the chest remains delicate for many months, 
so that the bronchitis is very likely to return, and with it the risk of broncho- 
pneumonia. 

Secondary Broncho-pneumonia in the Adult- 

As already stated, broneho-pueumouia as a clinical term is almost now confined 
by usage to the pnoiimoniu of little chilclreu ; the patchy, disseminated pneu- 
monia of the adult arises luider other conditions and is called by other names. 

In the adult, simple bronchitis rarely le.ads to broncho-pneumonia escept when 
the muscukr powers are greatly reduced. It is therefore among the aged, feeble, 
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and cachectic that the affection is most frequently met with, especially after long 
confinement to bed. In such cases hypostatic congestion will be present, and 
this may end in pneumonia either of the croupous or catarrhal form. This group 
of cases is usually described under the title of hypostatic pneumonia and not of 
broncho-pneumonia. 

When broncho-pneumonia arises under these conditions it is often very 
insidious in access and marked throughout by no definite and characteristic 
symptoms ; the temperature is but little raised and the pulse and respirations 
but slightly accelerated. The tongue may be coated or somewhat dry. The 
patients are clearly ill, but it is not till physical examination has been made 
that the cause is apparent ; and sometimes the lesion is not discovered except on 
post-mortem examination. 

In all cases alike the prognosis is bad and the mortality high. 

Broncho-pneumonia plays an important role in phthisis, the lesions of 
tubercle being largely made up of catarrhal pneumonia which undergoes the 
characteristic caseous degeneration, but the consideration of this form belongs to 
the subject of phthisis and is dealt with there. 

As already described, the subacute and chronic forms of broncho-pneumonia 
constitute, in part, the lesions found in the lungs in connection with the 
inhalation of dusts. 

The most acute and destructive forms are met with as the result of the passage 
of infective or irritating substances into the air-tubes. 

These various forms are dealt with more fully under their respective headings. 



PRIMARY BRONCHOPNEUMONIA— IDIOPATHIC, 

(Broncho-pneumonia without antecedent Bronchitis.) 

The two groups of broncho-pneimionia, i.e., the primary and the secondary, 
differ in a very pronounced way clinically. Thus in the ordinary secondary, 
broncho- pneumonia which follows bronchitis, the child is — 

1. Generally weakly, often rickety, perhaps tubercular, liable to attacks of 
diarrhoea, and subject to bronchitis, from which it is suffering at the time of onset. 

2. The temperature is of a hectic or irregularly remittent type, remains high 
for many days, and terminates by lysis. 

3. llecovery, when it takes place, is slow and tedious, and there is a great 
tendency to relapse. 

4. The mortality is considerable, especially in very young children. 

5. The symptoms are severe, but local rather than general ; what symptoms 
there arc, depend upon the cyanosis, which is to a greater or less degree always 
present. 

6. The diagnosis has to be made from capillary bronchitis rather than from 
anything else. 

It is in the temperature chart especially that the chief characteristics of the 
cases are seen. 

This is the common form of broncho-pneumonia, upon which the usual clinical 
and pathological descriptions are based, and of which the four cases following are 
good examples. 
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Ca.se 1.~T. S., 1 y«ar aud 5 months old, wsa in good lieulth atitil attackud by [iifaslBa, 
five weeks 'hefore, after which be caught cold and had Bome diarrhrpa. lie was admitted with 
broneho-paeumouia, and a temperature of 104'J°. There were tbo signs of gtiieral brouohilia, 
with a few small [mtchea of duliieas, one at 
the auex and aDother near the heart ou tlie 
left side, and others at both bases behind ; 
there wax conaiderable receswou of the 
lower parts of the cheat, so that tlie 
dulness at the bases was probably due tti 
great jiart to co11ai>ae. In various [larts of 
the luiiR there were patches over which 
small, sharp, crackling crejiitationB were 
heard. The ohild was somewhat cy anosed, 
and though evidently vwy ill, was at times 
bright and intelligent. The temperature 
was of a distinctly heotiotypo, oscillating 
daily between 103^ oi 104° and 99°. The 
chart is cbanctariatic, and shows the main 
features of the case, which coutinned with- 
out much alteration of physical signs or 
conditiuus until death occurred, rather 
more than a fortnight later, when the 
patient died somewhat suddenly. There 
was no poit-taorlcm examination. 

Case 2.— D. R., aged 1 year and g 
months. The child was a healthy baby ; 
had whoopina-oough at 12 months of age, 
from which ehe completely recovered ; and 
measles seven weeks before, since which time 
she had never been quite well. Foot weeks before admission, that is, three weeks after the 
eomtueuGement of nieules, the ehild dtrveloiwd hronehitii, and it was fur this that she vns 
brought te the hospital, having at the time a temtierature of 1O3'0°. ... 

of [lercuaaion moi* or Itsa " •'■- •-'■-■i» -f 'i— ■—■i-t 

exaggerated, and in 
places almost bronchial 
lu character ; elsewhere 
on both sides of the 
chest tlie ordinary signs 
of bronchitis were pre- 
sent. The course of 
the case need not be 
minutely described. It 
was a very long one, 
and was characterised 
by a Buoceaiion of re- 
lapses, the tem|iera- 
ture rising considerably 
during each relajise, 
and Uie physical signs 
constantly changing ; a 

Eiteh of dnlness, of 
rouchial breatliing, or 
of crepitation appearing 
first in one- part, then 
in another, the whole 
case being gradually 
drawn out for a {leriod 
of three raonlha. Ulti- 
mately the ]iatient com- 
]>lcttly recovered. 



Fig, 8'!.- 




y<^aia ui ngn, v.<h wcji 

intil attacked with whoopiuK'Congli two months bcfo 
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_ ^ . „ on. For the last three wpeka 

hod had a good deal of cough aiid the breathing had been rapid. Two days before 
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admisaion the patient hod become aaddenly worse, and wu then admitted with a temperstara 
of 103* and all the ugna of broQcUo-pDeumonia. The whole of the right side was impaired to 

[lercoBsion, aad there 
were several patches of 
broDchisl breathiog, 
pectoii]oqn;, and sharp 
crepitation. lu ■ d>y 
or two's time bronchial 
breathing was to be faeard 
over almost the whole of 
the right lung, but thia 
nipidly improved; then 
a patch was found on the 
left aide below the angle 
of the scapula. The case 
was evidently one of 
broncho-pneumouisi with 
□umeroua patcfara of cod- 
solidation and collapse in 
the whole of the risht 
lung, and with similar 
conditions, thoush not so 
eitensive, in the left. 
After about a week the 
patient got better, and 
then in a few days' time 
■sain relaine set in with 
sitta one relapse f>illowiug 

In the iieit two cases, although the affection proved ultimately to be broncho- 
pneumonia, the onset was of a more sudden character ; but with this exception 
they did not differ in their clinical course from those preceding. 

mchitis, 
with veiy rapid bttathiog, 
and on the 6th was ad- 
mitted with a temi>erature 
of lOS-e", pulse 88, respii». 
tionaeo. The only i>hysi- 
cal signs were thosr of 
bioQchitis, and there was 
uo definite consolidation 
to be found anywhere. 
The fever was of a 
markedlv hectic charac- 
ter, varving from 103" to 
99 '6* daily for about a 
week ; att« this it became 
less hectjo fat a period 
of fourteen days longer, 
and finally snbuded : 
the pstient nadually re- 
covered completely. 

CasrC— D.T.lyear 

and 6 months of age, waa 
attacked with whooping- 
cough on January let, 
having been previously is 
that she would have attacks eveiy hour 
is, and raiiidly lost flesh and strength, 
found to have bronchitis. By the 20th 
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Fig. S9.— Case 4. 



good healtli. The attack proved to be a severe o 

or so. She vomited a ^ood deal, had frequent e 

On Jauuaiy lEth breathing became rapid, and sbi 

the symptoms were much worse, and there was marked recession of the lower iioTt of the cbesL 

On Januai; 21st she was admitted, with high temiiersture, respirations 6S, piUw ISO, temper*- 
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tare 101°. The chest wm by inr- resonant, excB|it in the riglit aiffla, where there waa a ■ 

there wore aigns of general bronoliitia over both aideH. The neit day the temperature owe to H 
10fi°, and remained very high for the whole of that day, in ejate of freqaent aponging. Pulse H 
ISO, resliiratiouB 76. In the conise of the next two daya the signs of bronchit^ cleared oiT ■ 
to a great extent, but the dulneas remained the same. The temiierature was very hi^h ou January H 
'J4th : t«in))eiBture 104°, pulse 200, reaptrations 60. The condition remained much the same H 
till January 27th, when the temperature went m. to 106°, and waa reduced by bathing ; but it ■ 
quioklywent ap again to 104°. That nightacnsis occurred, a fall of 10'5° taking pUcein a few ■ 
bouTB ; and when the H 


the pulse was still H8 
and the respiraHons 76. 
This continued for three 
or four days, but on 
January 30th the tern- 
peiatuTe begau again to 
rise, and continued high 
nnta February 14th— 
that is, eighteen days 
longer. Signs of bron- 
chitis appearal in the 
chest again, with sonis 

on the left side an well. 
The respiration and pulse 
atill remained very rapid, 
the respirations averag- 
ing 40 to 50, and the 
pnlse 180. On February 
14th the temueratore 
began to fall, and on tho 
loth was subnormal, from 
which time the patient 

recovery, the respira- 
tions, however, remain- 
ing rapid for another 
week, and the pulse also. 
The first attack apjBanid to 
right side. The second atloc 

Primary broncho-pne 
to secondary broncho-pn 

1. The children are c 
severe symptoms. 

2. The Fever comrae 
nen-e symptoms ; it is o 
often by well-marked c 
remittent type. 

3. There is no great 

4. Itecovery ia rapid. 

5. The mortality is s 

6. There is no antece 
thongh, occaaionallyin tl 
themselves, they are obv 

7. The general sjmp 

8. The nervous syra; 
delirious, and it is in thi 
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Fig. B0.-Ca»e 5. 

nmonia stands in strong contrast in almost every respect 

ften robust and healthy until suddenly attacked with 

ces abruptly and U often ushered in by convulsions or 
shorter duration, and terminates, as it began, suddenly, 
iais. The temperature is of a higher range and less 

endency to relapse. 

mall. 

<!ent bronchitis, and often no coincident bronchitis ; and 
e later days of the disease, signs of bronchitis may present 
ously secondary. 

toms are often much more severe than the local ones, bo 
tion may be more or less masked. 

toms may be marked, and the patients be unconscious or 
group of cases that the difficulties of diagnosis from 
\j present themselves. 
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The followiug cases are examples of this form of broncho-pneuniouia. 

Case S. — H. 6., aged S luoiitliB, van a wcak]y uhiM, aud bad bod oae or two sliglit attacks 

or broucbitis, from vbtali lie had com]>Utaly recovered. He kos iu his uBDal healtli tUl Uarch 

81st, wbsQ he wolto up oiie night orjiiig aud in a oold nweat. Until his admimion ou April 5th 

lie bud contjiiucd vory ill, having a good deal o! wbEczing on tlie chest, verjr rapid breathing 

and a good deal of fBTer. On adnusaiou the child's tem- 

Serature was 103°, |mlso 200, roapirationa 70, with a good 
eal of wboezing over thu whole chest, with crepitation in 
nearly all l>artB, and extreme recession of the lon'er part of 
the neck. The only part wlisre there was any impoinaent 
of |iercus9ion was at the left Ihlso liehind, and here tJie 
breatliing was exaggerated and van almost bronchiaL The 
child was very ill, somewhat cyonooed, and with ooimiler- 
able dyapnceo. The condition remained much the same, 
without any marked change in the patient, till April 9th, 
when the temperature suddenly fell, juet as U does in 
crou[>ouB pneumonia, and in the couree of a few hours 
dropjied mnn 104° to 98°. ThU was accompanied with 
great prostration, tram which the child did not Tally, bnt 
died of exhaustion on the following day. From the sudden 
onset and tenuination the cose presented the clinical 
features of croupous pneumonia. The physical signs, how- 
ever, were those of a general bronchitis, with possibly 
consolidation at the left buaa. 

Ou the jxml-morlem esamination the following condi- 
tions were found : — On the right luug there were small 
patches of conaolidatjon tlironRhant the whole of it, and 
m the base one or two considerable areas of collapse iu 
addition. The larger bronohial tubas contained but little 
secretion, but the Bmaller ones conl&iued some frothy fluid. 
In the left luug the lower lube was almost completely 
collajised, while the upjier lobe, though etill crepitant, 
1 laree number of small iwtobea of consolidation. The posterior surface of tlie luug 
was coventd with a tbick exudation of lymph, a quarter of an inch thick over the lower part, 
whicii extended along the diaphragmatic smface aud reached above to the middle of the upper 
lobe. In this lung there was a good deal of mucopnnueDt 
secretion iu the smaller bronchial tubes throughout. The 
[Hithological leaiotia found were those of ordinary broncho- 
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Fig. ei.— Cose B. 
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Cask 7. — D. D., aged 7 months, was a weakly child, hut 
had been in fair health until February l'2th, wlien it ttecame 
restJFes aud fretful. It vomited and had some wheeling oa 
the chest, with a good deal of cougb. On the IStli it was 
admitted, and hod then a conaiderable amount of dyMincea ; 
the temperature was 105°, pulse 50, respirations 90, and there 
was a good deal of recession of the lower part of the tliorox. 
The phyaical signs were those of general bronchitis, but in the 
right middle lobe there was an area of impaired resonance. 
The child remained in much the same condition nuttt Jaunaiy 
SOth, when It seemed to bo somewhat better, hut it died some- 
what suddenly that day without any obvious cause. There 



7. , aged 3i years, had always beeu a fairly 
: for two attacks of bronchitis dnriug his 



CasbS.— W.T.'t . 
healthy child, except for 

second year. He waa well till Decemtior 26th, 18B1, when fa: 
digestion was upset hy some plum pudding. On December 
28th he conipiaiued of thirst, lost hiH appetite, was drowsy 
aud had some cough. On January 1st he became deliriousaQd 
hod a slight fit. On admission he was found to have the signs 
of some general bronchitis, which, however, rajiidl j suhsided a* 
the signs of conaohdatiou amieared at the n^bt ajiei, where 
thei'B were some uu]iaimient of pereussion and well • marked orouchinl breathing. The inlse 
was 120, the respirations 84. The temiierature averaged about 103", occasionally reaoning 
304° ; it was hectic in character, but retained a high general level. He remained very ill, but 



Fig. 92.- 
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Fig. 93. — Case 8. 



Fig. S4 - 



Case 9. — F. B., aged 4} years, was in good iiealth till October I2tli, wlieu ha waa saddrnly 
eeizwl with BlurerlDK and conghing, and on the IStli he was very feverish, and vomited, The 
residratious were 40, pulHe 150 ; the temjieratnre wna bo high that the jati«tit liad to be bathed 
aad s{>onged ou several occoaiona. The ])hjBical 
Bigns were those of broncho-iiiiBiinioaia, without 
any very definite local aigna of consolidstiun. 
The ]«liBnt was very ilL Tbe fever was very 
higb, but it was intermittent in charwter, and 
it tertui[uted suddenly with awell-mnrkiHl oriab. 
At the sanie time » brother, aged 2, was alio in 
the hos|>ital with hroncho-pneamonia, after which 
an empyema develojied, and the child died. 

To compare Tvitli this last eeriea of 
cases ne may take another series, in 
which, on account of the more marked 
physical sigiis, the diagnoBis of croupoua 
pneiimoiiia was made. 

Case 10. — E. K., 1^ year old, a healthy and 
Btrong child, was well till Janna^ 20t]i, when 
lie suddenly became very reetUas, bad a kind of 
fit, vomited aevera! times, and lua breathinc 
became sborL Re was admitted into the bwpilfil 
on January SSth— that is to say, ou the sixth day 
of the disetue. Hia imlse was ISO, respirations 
80. and his temperature very high. The wliolo 
of the lower half of the left lung was almost dull, 
the Tesouance greatly iniiaired, and there was 
well-marked bronchial breathbg. There was 
nothing remarkable about tbe case, except the 

severity of the fever. On tbe tenth day tbe temperature fell suddenly by a well-marked ci 
Recovery was tlien rajwd, imd in five days all physical aigna had disappeared. 
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Fig. S5.— Case 10. 
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Case 11. — G. K.,agedS, was well till October 6tli, when lie wm anddenly attacked with 
pain in the right aide, froutal headache, vomiting, and pain in the chest. Temperature 103*6°, 
pulse 130, reapiratione 72. On October 9t)i the whale right lung was found to be solid from 
t«p t« bottom, over which bronchial breathint; was audible. There was onlj one part which 
maintained its resonance, and that was a small portion in the r^ou of the nipple in front ; 
no crepitation was present anywhere. On the left side the breathiuK was normal, except that 
it was Bumewtiat exaggerated and puerile. The temperature fell abruptly on October 10th — 
that is, on the aiith day of the disease— and the patient made a Ye(j rapid recovery. 

Case 12. — P. J., aged B, and fairly roboat. Was well until January 30th, when he was 
suddenly seixed with sickness and shivering and seemed very ill. On the 31»t he was admitted 
into the hospital with well-marked signs ofleft base pneumonia, the whole lower part being doll 
and presenting well-marked bronchial breathing. The respirations were 160, the pulse 150, 
the temperature 103'8°. The case presented no particular features, excejit the extreme rapidity 
of the pulse, which retained about an average of 160. On Februaiy 6th, the seventh day of 
the disease, the temperature fell suddenly, falling 9° in siiteen hours. The temperature chart is 
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very characteristic The fall in the pulse was almost as remarkable as the fall in the tempera- 
ture, dropping from about ISO to SO. The child made a rapid noovery, except that it was 
left with some contraction of the affected side. 

Case 13.— A. C, aged 6i, had been a fairly healthy child, except that it had had two 
attacks of bronchitis at the ages of 3 J and 4^, but for the last two months it hod been a little 
ailing from some indefinite cause. It was then a little restless at night and was troubled with 
dpi]iepsia. A week before admiasioD it suddenly became deliriona and vomited, complained of 
pain which it referred to the abdemen, and had several shivering fits. On admission it was 
o have a tenijierature of 104°, pulse 180, respirations G6 ; there were marked physical 



The caseB that I have quoted ahow that there are three clinical varieties of 
broncho-pneumonia : 

1. Thatin which the disease is of gradual onset, and preceded bj some affection 
of the air-tubes ; the temperature hectic in character ; the course prolonged and 
iutemtpted hj frequent relapses ; and the termination by Ijsis. 
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2. That in which the history and Bymptoma are similar, but the diaeaae ia 
of sudden rather than gradual onset. 

3. That in which there ie no antecedent affection of the air-tubes ; the afiec- 
tion is of sudden onset and short duration ; the temperature persistently high, 
without any marked tendency to relapse ; the termination is by crisis ; the 
clinical symptoms are those of croupous pneuoioni^, but the lesions those of 
broncho-pneumonia. 

From the last group, lobar pneumonia differs only in the estent of the con- 
solidation—that ia to say, in little more than physical signs. 

Id other words, the secondary and primary broncho-pueumonias are clinically 
and pathoIogicjiUy different diseases ; and while the secondary stands in close 
relation with bronchitis and similar affections of the air-tubes, the prininry 
stands in close relation with lobar pnemoonia. 

Whether there be a real specific difference of this kind between the two forms 
can only be decided by bacteriological investigation. Unfortunately in most of 
the investigations made so far, the clinical distinction between these two forms 
lias not been made, so that the results obtained, thou),>h of interest and import- 
ance in a general way, do not throw much light upon the special question at 

The Bacteriology of BronchO'pneumoaia. — Our knowledge of the 
bacteriology of broncho pneumonia is still very incomplete, tliough it is rapidly 
extending. This at any rate must be borne in mind, that, as Yon BoBser has 
shown, many orgauisnas iind their way into the smaller ab'-tubes of a healthy 
person without exciting infiammation at all, and, among them, are even virulent 
pathogenic oi^nisms, such as gtapkylococd, streptococci, and pneumococci, all 
of which, with many others as well, are capable of exciting pneumonia both in 
the lobar and lobular forms. 

Speaking generally, broncho-pneumonia is shown to be associated with 

several forms of pathogenic organisms, e.'j., streptococci, staphylococci, 

Friedliinder's bacillus, the tubercle bacillus, and others, but prominent among 

them is the pneumococcus, which, taking all coses together, ia present, either 

alone or in association with some of the others named, in about 60 per cent. 

The obseri'atiaaa of Netter ' and tlarfjiD ' show the jirusence of 

Netter (42 coses). 

PneBmooocciu alone in 10 casea t 1 

with others in S „ / 

Stniitococcus aloue in 3 ,, \ ^ 

with others in 15 ,, / ' 

StaphjlococeUH alone in f^ .. li 

with othere in 8 ,, { 

FriedlaudBr'sbacilluauloiie in 2 „ i 

with othera in 4 ,, J" 

Weichwlbaum ' iu 15 cases found — 



tlBrTati (53 coses). 

(40 per cent. 
45 '23 
(82 
164-76 



(20 
80-95 
8 
11 -28 



Friedlaiider'a bacillus in 1. 
streiilococcus and staphyloc 



■ Jrch. d, mM. Exper., June 1892. ^ In Charcot's Mid., p. 931. 

» Med. Jahrh., 1886. 

< SI, SarVtoUmuw'e Horpilal Sepmi, 1897. In this paper will be found a complete bililio- 
graphy of the anbieot. 
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Peai-ce Mn 46 cases foiuid — 

The streptococcus alone in 16 

pneiunococcus ,, 12 

Staphylococcus pyogenes aureus „ 6 

Htapliylococcus pyogenes albus ,, 1 

colou bacillus ,, 5 

A mixture of organisms ,, 6 

When broucho-pncumoiiia occurs iu the course of some infectious disease like 
measles, diphtheria, etc., the further question will arise whether the inflammation 
is then excited by the specific organism of the primary disease, or by the common 
organism, i.e., whether the infection is homologous or heterologous. The question 
cannot vet be answered, for in most of the common infectious diseases the 
specific organism has not been isolated ; but iu a few, e,g.^ diphtheria, influenza, the 
infection is often, though not always, homologous. 

After typhoid fever the infection appears to be usually heterologous, and 
so, probably, after scarlet fever. As regards measles and whooping-cough, the 
question must for the present remam unansw^ered. 

In 62 cases of broncho-pneumonia following diphtheria Pearce * found — 

Klebs-LotHer bacillus in 52. 

Staphylococcus pyogenes in 27. 

Staphylococcus pyogenes aureus in 1. 
Staphylococcus pyogenes albus in 1. 
Pneumococcus in 1. 

Kanthack and Horton -Smith make the following classification of the broncho-pneumonias 
from the bacteriological jwiiit of Wew. 
After simple bronchitis — 

J" Pneumococcus ^ 
(a) Pyococcus -j Streptococcus V or mixed. 

^ Stajmylococcus j 
(&) Tubercular. 

In the course of infectious diseases — 



( Diphtheria bacillus. 
riaJ Py( 



1. Diphtheria -j Pyococcus. 

\ Diphtlieria bacillus and pyococcus. 
[ Iiinuenza bacillus. 

2. Influenza -[ Pyococcus. 

(Mixed iiiiluouza bacillus and pyococcus. 
i Tubercle bacillus. 

3. Tubercular-! Pyococcus. 

(Tubercle bacillus and pyococcus. 

4. Typhoid Pyococcus^ 

5. Scarlet fever , , I probably most 

6. Measles ,, j frequently. 

7. "Whooping-cough ,, J 

There are only two sets of observations known to* me in which the primary 
and secondary broncho-pneumonias have been separated, and the results of the 
bacteriological examination kept distinct. 

^losny' examined 4 cases of primary bronclio-j)neumonia and found the pneumococcus in 
3 and the strej)tococcus in 1 ; of 13 secondary cases the pneumococcus was j)resent alone in 1, 
and associated with the streptococcus in 1. The streptococcus was found alone m 5, and associated 
with other bacilli in 5 more. Fiiedliinder's bacillus was present in 1, and an unknown bacillus 
also in one. 

The most comj^lete series is recorded by Holt, as investigated by Dr. Martha "Wollstein * 
under his direction. 

1 Boston Med, J., 1897, ii. 562. « j^^i^ 

' Mudes sur la broncho-pneumonic, 1891. "* Dis, of ClUldhood, 1897. 
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Of 19 prunOity cosm the pncutuococcus yraa fouiid in 17. 

Alone in 9. 1 

With BtTButococciu in 7. I 
With staphjlDcoccos in 1. ) 
The atreptocDccits aluue iii 1. 
The atftjiliylococcus alone i:i I. 

Of 11 secondary cases tlie pneumococcus was found alone in 2 and with otbere in 8 = 11. 
It was absent ouly iu 3, iii ull af which the streptococcUB wM present ; alone in 1, associated 
with the streptococcus in 1, uid with the tubercle bacillus in 1. 

So for as the bacteriological evidence goes, it seems to show that in secondary 
bronclio-pueumouia the streptococcus is the most frequent organism, and in 
primary broncho-pneumonia the pnetuuococeuB, and that in the latter the pneumo- 
coccuB is almost as common as it is in lobar pneumonia of adults. 

ThoB bacteriology gives confirmation of the conclusion to which clinical 
investigation has led, namely, that primary broncho- pneumonia is of pneumo- 
coccal origin, or, aa it ma; be stated in otlier words, that the pncumococcus, 
which in the adult produces lobar consolidatiou, in the infant and young uhild 
produces lobular or disaemiuated consolidation. 

It is now well known that the microscopical distinctions often diuwn between 
the minute lesions of lobur and lobular pneumonia caimot be regarded as absolute, 
and that, for example, oven the fibrin network which is so common in acute lobar 
pneumonia is not imcommon in acute broncho-pneumonia, while it may be 
abseut iu lobar pneumonia. 

The conclusions to which this evidence points are obviously these : 

1. That the primary and secondary broncho-pneumonias have a different 
bacteriological origin. 

2. That secondary broncho-pneumonia is for the most part due to strepto- 
coccus infection, derived from some source connected with the air<tubea, tbrout, 
or mouth. 

3. TJiat primary broncho-pneumonia is of pneumococcal origin. 

i. That pneumococcuB inflammation occurs with almost equal frequency in 
the child and the adult. 

5. That pneumococcal inflammation takes a different form in each ; in the 
adult, producing massive consolidation, and in the child, disseminated patches of 
consolidation ; in other words, that there are no real pathogenic distinctions 
between lobar pneumonia of the adult and primary lobular pneumouia of the 
chUd. 

It has already been shoH-u that the child's lung has many peculiarities, which 
seem to give adequate reasons why inflammation of the lung should take a 
different form in the child from that in the adult. 

If these conclusions be correct, it would be best to reserve the term broncho- 
pneuniouia for those affections of tlie lung which follow antecedent aSections of 
the bronchi, but for the present the two forms of broncho-pneumonia must be 
dealt with under the one heading, as we are not yet ripe for their clinical 
separation, though, as I have endeavoured to show, the proper scientific 
place for the primary or idiopathic form of broncho-pneumonia is not with 
broncho-pneumonia at all, as it is commonly understood, but with croupous 
pneumonia. 

The division of broncho-pneumonia in the manner which I have suggested 
certainly removes some of the difficulties which are felt at the bedside and some 
of the confusion which exists on the subject ; and even if it should seem that we 
may have gone somewhat beyond the facts at present at our disposal in en- 
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deavouring to connect these varieties with different bacteria, there is no doubt in 
my mind of the importance of the clinical distinction between the groups to which 
I have drawn attention. 

If, as I have pointed out, the primary and secondary broncho-pneimionias are 
distinguished from each other not only in clinical history, course, and results, 
but also in bacteriology, the case for the recognition of these two forms seems to 
be clearly made out. 

The Table here given represents in a diagrammatic form the views I have 
been expressing. 



Broncho • pneu- 
monia, lobular, 
f»atchv, dissem-' 
Dated. 



Clinical History. 



Bacteriology. 



Croupoua pneu*\ | 
monia, lobar I , 
massive con- 1 ; 
solidation. J i 



1. Gradual onset, tendency to 

relapse. Fever • hectic, 
markedly remittent, of 
long duration, with gradual 
fall. 

2. Gradual onset with sudden 

aggravation, in other re- 
pects the same as above. 

3. Sudden onset, no tendency 

to relapse. Fever high, 
not markedly remittent, 
of short duration, with 
sudden fall. 



I Streptococcus 
> chiefly and 
others. 

\ Streptococcus, 
t etc., associated 
probably with 
pneumococcus. 

I Pneumococcus 
r chiefly. 



1 



Similar in all respects to the \ Pneumococcus 
last. / chiefly. 



\ 



>• 



Secondary broncho-pneumonia 
after bronchitis, measles, 
whooping-cough, diphtheria, 
etc. 



Primary broncho-' 
pneumonia. 



Croupous 
Pneumooia 



History. — Leger (1828) is said to have been the first to distinguish between the pneumonia 
of the adult and that of the child. Earlier writers included these and many similar 
airections under the common name of |)eripneumonia notha, spuria, pituitosa ; others described 
them as acute asthma, paralytic asthma, paralysis of the lungs, etc. Laennec himself did not 
distinguish between pneumonia and broncho-pneumonia, but included the latter under the head 
of sufiocative catarrh. 

Gerhardt (1834) wrote a full clinical account of pneumonia in the child before the age of six 
years, and in the adult. Barthez and Rilliet (1838) extended Gerhardt's account, ana to the 
description given by them little has been added by subsequent TMiters. They introduced the 
terms lobar and lobular. The name broncho-pneumonia was invented by Seifert, while Buhl, 
who described the epithelial changes in the alveoli, suggested the name desquamatic pneumonia. 

The discovery of the close relation in which broncho- pneumonia stood to collapse raised the 
question as to the inflammatory nature of broncho-pneumonia, but this was quietly set at rest 
by the observations of Lcgeudre and Bailly, Damaschino and others. In Britain Gairdner^a 
name is closely associated with this affection. 

Of later years the chief advance that has been made consists in recognising the important 
part which broncho-pneumonia plays in many other diseases of the lungs, e.g,, inhalation- 
pneumonia and phthisis. At the present time it is the bacteriological side of the subject that is 
attracting attention. 



43. PULMONARY INFARCT— PULMONARY 
APOPLEXY— EMBOLISM AND THROMBOSIS. 



Embolism, infarct and pulmonary apoplexy are not convertible terms, and, 
however close their relation to each other may be, deserve separate consideration. 
Infarct is bnt one form of pulmonary apoplexy, and not the most serious, nor do 
the ordinary causes of haemoptysis usually lead to infarct. Infarct, again, is not 
caused by embolism only, nor does embolism always lead to infarct. 
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PULMONARY INFARCT. 



^^^■':-^^^^^r^^^,^ 



44. PULMONARY INFARCT. 

This 19 the name given to the condition in whicli ft part of the lung ia found 
solid, the consolidation being due to the stuffing full of the air-vesicles with blood. 

Infarcts may be of any size ; the smaller and most characteristic are as large 
Eis a walnut or a small orange. Tbey are pyriform or wedge-shaped, with the 
base towards the pleura, and they correspond with a group of lobules. 

When the lungs are removed from the body the parta around retract, eo that 
the infarct stands out somewhat prominently above the surface. The parta 
aflected are dark purple or nearly black in colour, but they become red on 
section and exjxisure to the air. They are sharply defined from the surrounding 
lung, are firm, airless, and sink in water. 

Tlie surface of the section has a granular appearance, resembling tliat of 
croupous pneumonia, except in colour, and due to similar causes, viz., the 
Btufhng of the vesicles with solid substance and the retraction of the elastic 
walls on section. 

Microscopical examination shows the vesicles to be filled with caigutated 
blood. The alveolar epithelium is granular, and in parts detached, but otherwise 
the Itnig tissiie is not found 
to he obviously altered. TJie 
vessels surrounding the in- 
farct are greatly distended 
and filled with blood. 

Pathological results. 

— If the infarct bo small and 
no complication arise in it, ...■_ 
the blood effused will in time ' ",'u. 
undergo the usual changes 
and he removed partly by 
expectoration and partly by 
absorption, so that hi the end 
complete restitution to the 
normal may take place. If ,'/,*'' 

the infarct be larger, the ' " . -»; 

vesicles alfected may collapBu >i 

as the blood ia absorbed and '"' 

induration follow, so that a 
more or less pigmented cica- 
trix will he left in the site of 
the infarct. 

Under certain conditions 
the infarcted parts may bo- 3e«tioii of btemi 

come the scat of inflamma- 
tion, and thus pneumonia, 
abscess or gangrene develop, but these reinults a 
organisms, and not necessiiry part of infarction. Infarcts vary greatly in size. 
They may not he larger than a ]>ea or small nut, or they may involve a whole 
lobe or even more than one lobe. They may be single, as most of the large ones 
are, or multiple ; hut if multiple they are usually of small size. 

Causes.— The two common causes of infarct are embolism of the pulmonary 
artery and mechanical rupture of small vessels from over-disteueion. Besides 
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these may be mentioned as occasional causes, injury, acute inflammation, septic 
diseases and specific fevers. 

/Ty'wn/.— "When the lung is bruised, haemorrliagc takes place into the vesicles and infarction 
occurs, but it is not so circumscribed, nor is a contusion of the lung conimonly call«Kl ui 
infarct. 

Aaite Inflaiiimation^ when intense, may be associated with the effusion of much blood 
(acute hrenionhagic pneumonia). But on section the affected parts do not show the same dark 
colour, and microscopical examination establishes easily the nature of the case, if any doubt 
existed. This condition, again, Ls not included under the term infarct as ordinarUy used. 

In some of the specific fevers infarcts are not uncommon. They are usually of small size 
and may be multiple. They often produce no definite signs during life, and may be discovered 
unexi>ectedly on post-morUm examination. They occur mostly in the more severe or malignant 
types of fever, e8i)ecially in scarlet fever, variola, diphtheria, cholera and typhus. They are 
not necessarily associated with the haemorrhagic form of fever, though they may occur with it, 
for in this form the iLiimorrhage is more likely to take place from the surface of the bronchi 
than into the lung vesicles. 

In sq)tic disrasfs^ again, infarcts are common, and usually pass on into pneumonia, abscess or 
gangrene. 

Many of these cases are no doubt embolic, and derived from clots in the right side of the 
heart, but in some the obstruction is due to the growth of septic organisms in the capillaries 
and small vessels, as may be easily demonstrated in anthrax, tf, fig. 76. 

rt. Mechanical rupture of vessels, — Infarcts in the course of morbus cordis 
are no doubt often duo to embolism, the emboli being derived from the right 
side of the lieart. Whether they are all embolic in origin is open to discussion. 
I think not ; for in many no embolus can be demonstrated, and there is reason to 
believe that the mechanical rupture of the capillaries and small vessels in the 
lung would sufhciently account for them, an event which we know is of frequent 
occurrence in the bronchial tubes. This form of infarct is met with in cases 
of disease of the left side of the heart, especially with mitral affections, but also 
in cases of weak and failing left ventricle. In brown induration of the lung the 
enoiinous dilatation of the capillaries and small veins is the most striking 
feature in the morbid anatomy, and evidence of their rupture is common both in 
the tissues and in the alveoli. The small black lumps which are so frequently 
expectorated in mitral diseases are certainly produced in this way, and so also 
may l)e sonic of the larger itifarcts. 

Infarcts of tliis kind from backward congestion may be large or small, single 
or multiple. The small ones are very common, and frequently recur without 
producing any definite symptoms, so that patients often complain of spitting 
these dark lumps without attaching any importance to them. The larger 
infarcts usually occur in the later stages of mitral disease, when the signs of 
pulmonary congestion have already been well marked for some time ; then often 
without any obvious cause the breathing may become accelerated and shorter, 
and the signs of infarct appear. 

Sometimes there is a succession of infarcts, and wdien one is subsiding others 
are observed to develop. 

Alarming as these cases are, the prognosis is not really so grave as it often 
appears to bo. 

A woman was under treatment with general a*denia and the usual signs of cardiac congestion. 
She then began without unv obvious cause to spit blood and to suffer more from her breathing. 
Slowly the signs of consoliaation aj)TK?ared at the one base of one lung, and extended until the 
whole of tlie lower lobe was involved. This gradually subsided, when a similar condition 
develoTM^d on the oj»j)()Hit^ side. Infarct was clearly the cause of her trouble. Her condition 
seemed desjKjrate, ])ut after a few days she began to inijirove, and in the end all the symptoms 
disappeared, though she continued to spit up much bbxxi-stained si>utum for more than three 
weeks. In about a month she had recovered and reached an even better state of health than 
before her illness. She presented at no time any of the sudden symptoms of embolism. 
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In this and similar cases it seems to me that the explanation which refers 
the infarct to mechanical rupture rather than to embolism is most consistent 
with the clinical facts. 

h. Embolism. — Although infarcts are often caused by emboli — embolism does 
not as frequently lead to infarction as seems commonly supposed — embolism of 
the common pulmonary artery, or of its main trunk or other side, is fatal too 
soon for infarction to occur, and even in the smaller branches embolism without 
infarction is not uncommon. 

The symptoms and physical signs of infarcts vary greatly according 
to their size, number, nature, and cause ; but chiefly according to the 
amount of circulation-disturbance they produce, and the suddenness of its 
onset. 

The breathing becomes short and accelerated, and even considerable dyspnoea 
may develop. There is generally a frequent cough and a varying amount of 
haemoptysis. If the infarct be small, the blood will be retained some time in 
the lung, and when expectorated will be dark in colour. If the infarct be large, 
the sputum will be more abundant and more blood-stained, and has been 
compared in appearance to red-currant jelly. It may sometimes look almost 
like pure blood. As the infarct subsides, the blood expectorated loses its 
bright colour and passes through the usual changes of brown and yellow to 
green. 

The actual amo\mt of blood lost is not large — a few ounces at most, and 
anything that could be called copious haemoptysis is rare. 

With an embolic infarct some hours (eight or more, according to the size of 
the infarct) elapse from the time of the embolism before the sputum becomes 
blood-stained. With the mechanical infarct blood appears in the sputum much 
quicker. 

Pain in the side is often complained of. It is like the stitch of pleurisy, and 
is increased by respiration. It is connected with a superficial infarct, and is due 
to pleurisy over it.^ 

The temperature is hardly, if at all, raised. A high temperature, e.g., 103* or 
more, would be an indication that inflammation had set in. 

Small infarcts yield no physical signs, though the seat of them may sometimes 
be suspected by local signs of congestion. Large infarcts give the signs of 
consolidation with plugged tubes. 

The percussion note will then be impaired and may be dull, but an infarct 
must have a superficial area of at least two square inches to be detected by 
percussion. 

The voice and breath sounds are often not increased, and may even be absent 
when the tubes are firmly plugged, so that by physical signs the diagnosis from 
pleuritic effusion may not be easy. 

In the adjacent parts there are generally the signs of bronchitis with 
abundant crepitation, i.e., of collateral congestion*. 

An infarct, once started, can be sometimes observed slowly to extend, and so 
may come to involve a whole lobe or more. 

There is a tendency .for infarcts to recur, i.e., the condition, under 
which the first infarct developed, being persistent, may give rise to others, 
as is so often seen in mitral disease. The prognosis varies greatly in different 
cases, but apparently desperate cases may not prove fatal, and even end in 
complete recovery. 

* Gerhardt, "IlaBmorrh., Infarct.," Volkm, Samnil,, No. 91, p. 9. 
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45. PULMONARY EMBOLISM. 

When an artery is plugged, the circulation through the parts bejond 
is stopped, and the blood both in the corresponding arteries and veins 
becomes stationary. Soon the veins become greatly distended, while the 
capillaries and vessels in the surrounding parts dilate. Owing to the 
free anastomosis which exists between the small branches of the pulmonary 
and bronchial vessels the circulation through the affected parts may, if the 
obstructed artery be not large, become completely restored, and no anatomical 
lesion result. Under certain circumstances haemorrhage takes place into the 
vesicles corresponding with the obstructed artery, and an infarct is produced. 
The exact source from which the haemorrhage in these cases conies has been 
a subject of much dispute. 

Cohnheim^ niaiutained that the blood came from the distended veins, and was 
due to backward congestion from tlie heart, but it has been ex})erimen tally shown ^ that 
when the pulmonary and broncliial vessels are both tied, and the veins alone left on* 
obstmcted, no haemorrhage occurs. Hence it is concluded that the theory of the venous 
origin of the bleeding is not true, and recourse is had to the original view, advocated by 
Virchow,^ that the blood comes from the congested vessels of the surrounding parts ; but 
considering the free anastomosis that has been referred to, it is not unlikely that the bleeding 
really comes from the vessels of the affected |)art itself. Whether, in either case, the rupture 
is due to mechanical causes, or is preceded and determined by a change in the nutrition of 
the vessels, is not agreed uj)on, but in many cases in which the vessels have been carefully 
examined no lesion has been discovered. 

The subsequent course which the embolic infarct follows will depend chiefly 
upon the nature of the embolus itself ; if it be simple — i.e., non-infective — the 
blood may be removed and the parts in time become functionally active again ; 
if it be infective — t.e.j septic — pneumonia, abscess or gangrene, as the case may 
be, will follow. The part which embolism plays in the production of these 
lesions is considered when treating of metastatic pneumonia, abscess and 
gangrene of the lung. 

Recovery after simple emlx)lism may be incomplete and lead to indurative 
changes, and thus a puckered pigmented cicatrix be left to mark the site of 
the lesion. 

Panum^ observed in some of his experiments with finely divided substances, numerous 
small indurated patches which bore a close naked-eye resemblance to tubercle. 

The emboli are for the most part clots or portions of clot which have been 
formed either in the riglit side of the heart or in one of the systemic veins. 

Any foreign body which gains access to the vessels will act as an embolus. 

Exj)erimeutally in animals all sorts of substances have been employed, but naturally 
in man other causes than clots are very rare. Cancer emboli* have been recorded, and 
also hydatids and phleboliths. 

The clots which constitute the emboli vary greatly in size, from minute 
fragments only suflScient to plug one of the smallest arteries to masses large 
enough to completely occlude either the pulmonary artery itself or one of the 
main branches. The largest masses are derived, as would be expected, either 
from the heart itself or from one of the larger veins, as, for example, the femoral 

^ Allgeni. PathoL and Emhol, Proc. 2 Lit ten, Ztschft. f, klin, Med., i. 139. 

» Ocs. Ahh. * Virch, Arch.,xxv, 439. 

^ Virchow, Krankh, OcschwUlste ; and Paget, Path. Soc. Trans. , x\vu. 
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or internal iliac ; the smaller may be derived from the smaller veins, or be 
fragments from larger clots. 

When clots, wherever formed, soften and break down, the embolisms are 
often recurrent, and as they are infective, and carry with them pathogenic 
organisms, they excite inflammation, suppuration or gangrene wherever they 
stick. Many of the forms of acute pyaemia are simply instances of multiple 
or recurrent infective embolism. 

Emboli of cardiac origin. — These are for the most part small, being 
most frequently minute vegetations detached from the valves or endocardium, 
but inasmuch as endocarditis of the right side is not common, pulmonary 
embolism from this cause is rare. The emboli are generally derived from clots 
of larger size, situated in the right auricle, especially in the appendix or 
at the apex of the right ventricle between the columnce camese. When the 
clots here formed disintegrate, numerous emboli result, and, being usually in- 
fective, they produce the clinical symptoms of pyajmia. 

When the right auricle and ventricle are greatly dilated, as in the course 
of long-standing obstruction or of gradual failure, clots of much larger size 
may form. Cardiac clotting of this kind is met with in the later stages 
of chronic mitral disease or emphysema, towards the end of cancer and 
other wasting diseases, or in the course of asthenic fevers, such as protracted 
cases of typhoid fever, and it is by no means an uncommon cause of death 
after acute pneumonia. Such clots are not uncommon post-vwrtem. Their 
toughness and want of colour show that they have been formed before death, 
and have been of long standing. They are generally flattened, and represent the 
shape of the cavities at the end of systole. They often line the whole ventricle, 
and extend into the auricle or into the pulmonary artery. These large clots 
form on both sides of the heart, but are more common on the right side. Parts 
of them are often broken off", but they may be detached en masse. 

One case ^ of detachment en masse I have recorded, in which the clot formed in the left 
ventricle, and, being detached, produced an embolism of the aorta itself, with sudden death. 

If detached from the right side, sudden death would result from embolism of 
the pulmonary artery, and this is a fact which should be borne in mind, where 
embolism of the pulmonary artery has been found without the discovery of 
any source in the veins from which the clot could be derived. 

Hmboli of venous origin. — The veins most frequently the source of 
embolism are the femoral and its branches, or the pelvic. In the femoral 
the source is usually obvious on account of the oodema of the leg which has 
preceded the embolism. 

Dugnet * describes a case of sudden death with the signs of embolism without any previous 
signs of thrombosis in the veins, and yet the source of the clot was discovered post-mortem in the 
femoral vein, which had been only jiartially obstructed, so that no swelling of the leg had 
occurred. 

In the pelvic veins the source is often not so clear. After parturition, 
when so many of these cases occur, the clotting, which is a normal process so 
long as it is confined to the uterine vessels, may extend from them into the 
internal iliac or eveu the vena cava. In this way massive clots are sometimes 
formed which may yet not be large enough to completely occlude the vessel, 
and so make their presence evident. 

Clotting in the veins of the arm and neck is comparatively rare, but owing 
to the difficulty in keeping these parts still it is especially risky. On the other 

^ Path. Soc, Trans., xxxiv. 62. . * Union mid., 1882, 469. 
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hand the veins and sinuses of tJie skull are common seats of thromboeisy and 
especially the jugular sinus in connection with disease of the middle ear and 
mastoid cells. The clots derived from these last sources are rarelj of large size 
enough to produce definite signs of embolism, and what is met with are dis- 
seminated patches of pneumonia or small abscesses, which may yield little 
if any evidence of their presence during life, and be found unexpectedly after 
death in cases which have presented themselves simply as pyaemia. 

No doubt the abscesses found in the lung after injuries to the external 
parts or bones of the skull are similarly embolic in origin. 

The pulmonary artery has been in some rare cases the seat of the primary 
thrombosis, the result of some local leision in it, e.g.y atheroma ; but this wiU 
be more naturally dealt with under the head of thrombosis of the pulmonary 
vessels. 

The symptoms of embolism depend upon the size of the embolus, i.e,y upon 
the extent to which the pulmonary circulation is affected. A single minute 
embolus may lead to no symptoms at all, for the collateral circulation may be 
amply sufficient to compensate readily for the obstruction at the time and to 
quickly restore the circulation through the obstructed parts, so that no secondaiy 
lesion develops. A large embolus, on the other liand, sufficient to plug the main 
pulmonary artery, will cause the most urgent symptoms, and may be fatal in a 
few minutes. 

Virchow (/.(?.) and Paget {}f€(L Chir. Tr,^ vols. 27 and 28) were the first to draw especial 
attention to embolism of the pulmonary artery as a cause of sudden death. 

Similar acute symptoms may be produced by minute embolisms, but only 
when they are in large numbers, and obstruct most of the small vessels or 
capillaries of the lungs. The best instance of this is fat-embolism. 

Emboli of medium size will cause more or less marked symptoms at the time, 
and commonly end in infarct. 

Emboli of any size, if not simple, i.e., if infective, will lead to inflammation, 
abscess or gangrene, as the case may be, and will be rapidly followed by the signa 
characteristic of these affections. 

Embdism of the pulmonary artery or of one of its main branches, — 
The clot in this case is of large size, and is generally derived from the heart 
itself or from one of the large veins, e.g., the femoral or internal iliac. The patient^ 
often without the least warning, is suddenly seized with intense dyspnoea. The 
respiratory movements are violent and rapid, and the air passes in and out of the 
chest with much noise, but without obstruction. In spite of this, cyanosis develops 
and rapidly deepens, the defective aeration of the blood being obviously due not to 
want of air, but to deficient circulation. The right heart becomes greatly dilated 
and the veins of the neck distended. The pulse grows more aud more weak and 
irregular, and in a short time the patient dies of suffocation. 

Death ni&y be almost instantaneous. The patient, who has been perhaps 
sitting up, or has moved for some purpose, is seized with what looks like a 
sudden faint, becomes ghastly pale, gives a few gasps for breath, and is dead. 
Tliis, which is the result of all the clinical forms of embolism, is evidently due to 
Ciirdiac or cerebral syncope from the shock. 

In other cases the struggle lasts for some hours, and is horrible to witness. 

The agony is intense, and the face has a look of the greatest horror, the eyes 

being wide open and protruded, with dilated pupils. An ashy pallor soon 

succeeds the cyanosis. Tlie respirations and pulse become wetJ^er and more 

rregular imtil they cease, sometimes the breathing and sometimes the heart 

bopping first. 



Tlie ph^-sical signs in the moat acuto cases are practically none beyond the 
uoiay respiration and the dilatation of the heart and veina. In the more pro- 
longed cases tlie hings become congeuted, cedeuiatous exudation takes place into 
the tubes, and 1ai^e bubbling crepitation la heard over the whole lung, and ends 
in the coarse tracheal death-rattle. 

In the grave caaes the conaciouflness is always obscured, hut at first it is prob- 
ably due to the agony the patients suffer rather than to real unconsciousness. 
Subsequently, as the cyanosis becomes extreme, the aeusorium is dulled by the 
carbonic acid poisoning. In the end the patients become really unconscious, 
and at this time, as in other forms of carbonic acid poisoning, may be attacked 
with convulsions. It is only during this later stage of cyanosis that Cheyne- 
Stokoa breathing may be obaerved. 

When one pulmonary artery only is plugged, the aymptoms may be severe at 
first, but then gradually decrease in intensity as the circulation adjusts itself, and 
the same ia true when smaller branches are obstructed. The embolised liuig is 
often reduced in siiie; in other words, the distension of the blood-vessels is 
necessary for the nonnal full distension of the alveoli, 

Embolum of a vxedvumsized vetaet generally leads to infarct, which manifests 
itself by the physical signs already described. 

The sputum, when infarction occurs, is more or less hbod-staiued ; in other 
caaes it may be simply oidematous in character, and in the most acute 
forms there may be no expectoration at all. 

The temperature is not raised at first, and may even be depressed below normal 
on account of the shock ; later it may rise a little, but a high temperature is 
almost always an indication tliat infianunntion lias occurred, though the absence 
of high temperature does not preclude the existence of inflammatory lesiona. 

A rigor sometimes occurs at the time of the embolism, and that too with an 
embolus of simply non-infective nature ; but with septic or infectious emboli, 
rigors are common, and are then usually repeated as fresh embolism occurs. 

In vnlnilitr disease of the licurt, the temiierature in often raised without apjareut reason. 
Thiais muoli more common vritliurtic than with mitral dineoM, but may occur with either, lu 
Bome cases the exptaUBtion a probably to be fonnd in the occmreDce of minute embolismg, but in 
other Maes neither the pbjuical signs nor the ooune of the case suggest this cause or any other. 

In all cases the symptoms in the main depend upon the suddenness with 
which the circulation is interfered with, but the physical signs vary with the 
duration of the symptoms and require time to develop. In this respect there is 
a great contrast between embolism and Ihromboeia, extensive thrombosis often 
producing less disturbance than a more limited embolism. The same contrast is 
seen between pneumotliorax and pleuritic effusion, and for the same reason, the 
former being so much more sudden in its development than the latter. 

It lioa been experimentally shown that tUegcsdual obliteration of the pulmonary resaels may 
be carried on until three- fourths of the entire pulmonary oirculatiou is arrested without causing 
n the carotid tension, or causing death, though the sudden arrest of the circula- 
tuiUer number of vessels may m quickly fatal.' 

The prognosis, at the time, varies with the size of the vessel plugged, that is, 

"'i the urgency of the symptoms; subsequently, it depends more upon the 

'Tir^iire of the embolus and the chances of its recurrence. With small embolisms 

infarcts, if they bo not numerous or infective, recovery is common and often 

ste, ami even larger embolisms, which have been ushered in with the gravest 

ims, auinetimea end in recovery. 



' Liulilheim, .Sfan*nj«n d. Luii'j'n Kre. 
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Vawdrey Lush' recordB a case of awomanof 60 whohad tlireeMverHatUcksofeiuboliaiiiand 
Tecovered. Humphry ' ulna recordg a remarkable case of recovery after eniboliam, in which the 

fittent died later of another affeclton wheo the plugged pulmonary artery was found reduced to a 
brouBCord. 

Minute embolisms, i.e., emboli which are only large enough to plug tbe 
capillaries or very small vessels of tbe luag, produce no symptoms at all unless 
they are very niimeroiiB, and not even then unless they all occur at the same time. 
This hftB been often demonstrated experimentally by means of finely-divided 
substances such as mercury or fine ground charcoal, but the condition rarely 
arises naturally, and almost the only instance of it is met with in fatty emboLsm. 

Fat-Embolism. — This was first described and studied experimentally by 
Virchow, who showed that when fluid fat was injected rapidly into the veins the 
animals died asphyxiated. Zenker in 1862 was the first to describe the condition 
in man, follow ing a severe crush to the abdomen in which the liver was ruptured. 
Since then many cases have been recorded, mostly in connection with fracture of 
bone ; others as the result of bruising or crushing of fatty parts, such as the 
subcutaneous tissues. 

ecordod up to IS64— 211 in number. 
iwed fracture of bones. 
„ 14 ,, „ iiiflammatio:) of bone {acute and chronic). 

„ 11 ,, „ chronic suppuration of Boft parts. 

„ 7 ,, ,, injuriea of soft parts. 

,, 3 ,, „ Ifsions of the aaipose tisauesin the abdonieiL 

Iti 7 ,, tlie causes were mlBcellaneous. 

The niiscellaueouB cases include phthisis, diabetes, empyema, \aA po^-parlum states, 
Iny!M(-pnrtumcases*thefat is, nodoubt, derived ITom the involution changes in the nterns ; 
in empyema from the fatty disintegration in the pus. 

Morbid Aoatomy. — The lesions foinid in the lungs are very tiny pin-point 
infarcts. Large infarcts are rare. 



The rest ofthe lungs is congested and 
ocdcmatous, but these secondary changes 
are only foimd where the fatty embolism 
is extensive. 

There arc no inflammatory changes 
unless the fat be septic. As no perma- 
nent lesion follows fat embolism, it is clear 
that the fat must be easily got rid of. It 
is often found in the lymphatics of the 
lung, and is no doubt partly removed in 
this way; but it also passes readily, 
especially if in fine droplets and still 
Fig 99. more as an emulsion, through the small 

Fat emboli-m of the lung, osmic acid pre- Capillaries, and thuB reaches the pul- 
liaration. (MouUin, Zoncrf, 1881, iL 171.) monary veins, whence it may be earned 
through the arteries over the whole body, 
and be found in the small vessels of the brain, liver, kidney and spleen. 

' Br«. Jfirf. Jour., 1880, i. 843 ; cf. alaoBowen, Zirerjuiol Jf«f, nndCMr. JoKT.,U8i,ii. 70. 

" Cf. ia««(, 1881,i. 16. 

* For history and literature, i:f. de Gronb^, Rev. de Chir., 1895, iv. 677. 

« Virchow, Berl. klin. Woch'., 1886, No, 30. ' ForUchr. dcr Med., 1898, xvi 251. 
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In the same way it passes readily through the eapillariea of the tiduey iuto 
the renal tuhules, and appcara as fat in the urine, and forms a fatty pellicle on its 
surface, of which the familiar condition pogl- 
partum is an exainple. Poiujibly if a large 
amount of fat passed into the arteries in this 
way, serious symptoms might be produced hy 
the obstruction to the vessels in the Itrain 
or iieart. This might even lead to sudden 
death, and be the explanation of some of the 
cases of death from so-called "shock." 

It is interesting in this connection to 
note the fact that in some of the fatal cases 
Cbeyne-Stokes breathing has been observed. 

Symptoms. — Experimentally it haa 
been shown (1) that it fluid tat be injected 
very slowly in small quantities at a time no 
symptoms whatever are produced ; (2) that it 

is only when a, large amount of tat is introduced rapidly, so that a large number 
of the capillaries are obstructed at the same time, that grave symptoms arise, for 
it is not imtil about three-quarters of the total pidmonary capillaries are plugged 
that asphyxia sets in ; (3) that if the fat be introduced in the form of a very flue 
emulsion, as in milk, it passes rapidly through the vessels and produces no 
capillat7 obstruction at all. 

It is therefore probable that fatty embolism in the lung is much more 
common and at the same time much less important than is ordinarily supposed, 
and Moullin's investigatioiw show that,' if looked for, the condition may be often 
fomid pod-nwrtem, when there have boon no symptoms to suggest it during 
life. 

The chief symptom is dyspnoea. This is due primarily to the infarcts, and 
secondarily to the collateral congestion which follows in the rest of the 
lang.. 

In slight cases there may be no dyspncea at al), or at the moat some accelera- 
tion of respiration with a httle subjective, but no obvious, dyapncea. On the 
other hand, the dyspuaia may be marked when there are no physical signs to 
explain it. Indeed, dyspoma, which is out of all proportion to the physical signs 
in the lungs and arises under the appropriate conditions for tatty emlwliem, may 
enable the diagnosis in some instances to l>c correctly made. 

When phyaidil signs arise, they are those of congestion, i.e., bronchitis, and 
e produce<f by the exudation of senun from the congested vessels into the air- 



Air Embolism. — Sudden death, after the admission of air into the veins, 
suggests the possibility that the fatal result is due to air embolism, i.e., to the 
obstruction of the small vessels by air-bubbles, for air-bubbles have been 
frequently found in them. It is known tliat the presence of air in fine capillary 
tubes greatly increases the force required to drive fluids through them, but it 
has been shown that air is very readily absorbed from the small vessels, and that 
unless a very large number of them are concerned at the same time no marked 
qnuptoma are produced. These facts make it probable that the heart itself 
•kes a very large share in the residt, for the right auricle and ventricle are 
'nd greatly distended, and the blood in them churned up into a troth, so that 
force of the ventricle is probably expended more in compressing the air it 
" 'a than in driving the blood onwards. 



860 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. 45. 

The diagnosis of embolism, as a rule, presents no difficulties. The sudden 
access, the symptoms, the physical signs or the want of thenoy coupled with the 
history of the case and the frequent presence of clotting in some of the systemic 
veins, render the diagnosis easy. 

The other forms of spasmodic dyspnoea from which pulmonaxy embolism 
has to be distinguished are asthma, ol^truction to the glottis or main air-tubes, 
diabetes and ursemic dyspnoea, cardiac dyspnoea, and pulmonary thrombosis. 

From asthma and laryngeal obstruction the different character of the respira- 
tion suffices for the diagnosis. 

From diabetic and uraemic dyspnoea the diagnosis would not be altogether 
so easy, but there is in these cixses little or no cyanosis, and the clinical state 
suggests rather a nervous than a thoracic origin. 

From cardiac dyspnoea and pulmonary thrombosis embolism would be 
distinguished by the suddeuness of its onset, and the difficulty would be much 
greater to diagnose these two conditions from each other than to distinguish 
either of them from embolism. 

Clinical forms. — The sudden onset is characteristic of all forms of 
embolism alike ; the different clinical forms depend upon the subsequent course. 

In the first and most striking form death is sudden, sometimes in a few 
minutes, and so rapid that no diagnosis is possible ; more often intense dyspnoea 
betrays the cause. In the former case, the patient dies of shock ; in the latter, 
of acute suffocation. Sudden death is, however, not as frequent with embolism 
as has been supposed, and even in the most acute cases life is, as a rule, prolonged 
for a few hours, but the dyspnoea is intense and the suffering extreme. 

In a second form the symptoms, though of sudden onset, may not be very 
acute at first, but become so by degrees, and the patient dies with gradually 
increasing suffocation. This is generally to be explained as the result of 
extension of the clot by fresh thrombosis round the original embolus. 

In another form the symptoms, though very severe at first, gradually 
diminish in severity and recovery takes place. 

Lastly, there is the form in which the emlK)lisms recur, it may be, many 
times. 

Treatment. — Pulmonary embolism offers little scope for treatment. The 
best of all is its prevention. For this reason the greatest care must be exercised 
where clots are known to exist, lest by manipulation or by movement the clot 
should become dislodged. Thus with thrombosis of the femoral the vein and leg 
should bo very cautiously examined, and the patient warned against moving or 
attempting to walk, and especially against any sudden effort. The same holds 
good after parturition, for in many of these cases it has been some exertion or 
sudden movement that has determined the dislodging of the clot. 

At the time of the attack, when the symptoms are urgent and grave, the 
chief dangers lie in the shock produced ; in the risk of paralysis of the right 
side of the heart from over-distension, or of the heart as a whole ; and lastly, 
from suffocation. 

Diffusible stimulants are most useful, and if the patient be unable to swallow 
on account of the dyspnoea, they may be administered sub cuiem or per rectum, 
A little opium is often of great benefit, to quiet the excitement and alarm which 
add so much to the distress ; but opium cannot be wisely given if there is much 
cyanosis, and the need for it is past if the patient's sensibility be already dulled 
by the carbonic acid poisoning. 

Where the right heart is greatly distended, and the cyanosis extreme and 

'.pidly developing, there is no more rational way of giving relief than by free 

nesection. Unfortunately the result is often disappointing, even where the 
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treatment has seemed most clenrly iiidicntcd ; still, I think it may 1>e said that, 
where bleeding hna failed, nothing else would have succeeded. 

If life be prolonged, everything pottttible must he done to keep up the streugth 
and maintain the action of the heart, for the longer the patient can be kept 
alive, the greater the ohance there is tliat the circuJation may adjust itself and 
. recovery take place. 

With this object the patient must be carefully fed and stimidanta given. 
Strychnia, strophanthus or cafleiu arc useful remedies, but digitalis must he 
employed with caution. Benefit is often derived from the application, to the 
prtBcordium, of mustard poultices or other counter-irritants. 

46. PULMONARY THROMBOSIS. 

Spontaneous thromboain miiy occur in eitlier the puimouary arteries or veins, 
but rarely primarily in either. 

In the pulmonary, as in other arteries, the determining cause will almost 
certainly be some local disease in the vessel itself. In most coses the vessel has 
become involved by extension to it of some inflammatory or other disease near it 
— but in some rare cases the disease originates primarily in the vessel itself. 

Thu9 Romberg' descrilies a remarkable case tu which moat eiteusire atheroiuatous disease 
was rouud widelj spread throughout the brsucbes of the pulmonurf Brt«ry, although the maju 
trunk uid i)uhnona:7 valvra were free. Great ateaoeis was jiroduced, and the jatient died 
with much aya|>iice« and ayanmis. 

The dole have altuoBt always formed originally in the heart, have spread 
thence by direct extension into the vessels from the right side onwards into the 
arteries, and from the left backwards into the veins. luatancea of this are met 
with most frequently in cases which have been long a-dying, as in phthisic, 
cancer, or even typhoid fever. Such clots, though they may extend into almost 
every branch of the artery or vein, are rarely large enough to occlude any of the 
veasela completely, and they rarely produce any distinctive symptoms by which 
their presence could be dii^nosed during life. 

Among the acute diseases, there seems to be in pneumonia a special liability 
to cardiac clotting, and sometimes the clots extend as described into the vessels. 
But besides this, there may be in pneumonia a local thrombosis arising in the 
vessels of the inflamed part, a» there may be also in other inflammations, e.tf., 
abscess or gangrene. 

Local thrombosis may also result from compression of the vessels from with- 
out, as in cases where a new growth surrounds them. 

From a local thrombosis, however started, the clot may exteud towards the 
heart, but, as a ride, the extonaiou is in the other direction, from the heart to 
the vessels. 

The clots described have the uBual characters of ante-tnorien clots, being firm 
and decolorised, and are easily diittinguished from the soft gelatinous purple clots 
oi post-Tnortem formation. 

Wi]aoD Foi^ Kives a review of the literature of iiulmonary thromboaia, and the great m^ority 
of t)ie cases he reierB to are iiistancea of the extension of clotting from the heart. 

Newton Pitt,^ from an examinBtiou of the pont-morUia records of Guy's Hospital, conoladea 
that thrombosis of the pulmonary vessels is not rare, indeed that it is commouer than nnboliHm, 

' D. A.f. kli,\. Mod., xlrl, Pt 1 and -1. 

' Apiiandix to Art. on Embolism in Di». o/ Langs and Fl., p. 223. 

' Path. Soc. TraTU., iliv. 48. 
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but lie does iioL «pprar to dUtlnguiah very cleuly belweeu llie cUii which Los ^ il/rndc^ from tb( 
lieart, and that wliicli !i>s originatfil m lUu, ile uauatly lays emphuis on tlie titct to t^deit 
I Imve already draim alleution, that embolism ofteu oociiis without infarction. 

Primaiy thromboaiB is a. very mre alfectioa. Most of the casee recotded 
tinder this name are evideutl; iostances of emboliBm, for the dlstinctiou between 
eiuholiam and thromboaia has not been always strictly observed, especially by die 
earlier writers, and it is not always easy to diatiDguisb between the ori^imil 
einboliia and tlie recent clot which forma around and beyond it. 

The exciting cause ia generally to be found in some local lesion of the veod^ 
as, for example, atheroma, calcification, syphilis, or in the eitensioii to the vessel of 
some mischief from without, either inflanimatory or of the nature of iiew-growtl). 

Tlirombosis does not, however, neoesaarily follow even wlieu a new gniwth jwtietnUs xhe 
vein, but in this there is nothing )>ecu1iai to the lung. 

Wilki' describea a case in which the clot vas cansed by disease of thi' vnlres of the 
pulmouary artery. 

In Penioldt's' case the exoitiiig cauBe was found iti eadocarditis of thp [mlmoniuy arlt^. 

Turner* records three dmilu caws. Hf> also describeH in the Bamc volume au iutuistuig 
cue iu which the pulmonary artery wiu aflNtfd with tubercle, although there whs ho thram- 
boHii. Weigert* records a Bimilar obnervation in the pulmonary artery, and Tinggt * one in the 
imlmonary vein. 

Kingatou Fowler ■ gives a remarkable case of thrombosis ot the main trunk from tlie Talves 
to the biruication, caused by atheroma in the veasvls. It seemed [lossible that the coudidcn 
might have eiisteU for live years before death. 

Symptoms. — In most instances the leuion has been discovered only on 
poil-tiiortem exsminatiou, and has not been diagnosed during life. The local 
thrombosis in pneumonia, abscess, gangrene or tumour is of little more than 
pathological interest, The secondary thrombosis extending from the heart is 
preceded by, and aasociated with, the aigiie of cardiac failure and pulmonary 
congestion, but it produces no definite symptoms by which it can be distinguished 
from theae conditione. Primary thromboaia would be attended with the same 
signs as those of embolism, except that tiie onset would be gradual and not 
sudden. The diagnosis during life must obviously be one of the greatest 
difliculty. 

I have Been one caae of tlie kind iu which I ventured t« hawrd the diaBnods of urimarv 
thrombosis, and it proved to be correct ujion poai-nuiTUm examination, 
peculiar, and it is the only one of the kind I have ever seen which I was able to diagnose. 

Treatment can only lie symptomatic and must be directed towards supj 
ing the strength and maintaining the action of the heart 

47. ABSCESS OF THE LUNG. 

Abscess of the Lung is an indefinite affection, for the term abeoeas U 
used with the aame precision when applied to the lung as it is when applied 
other parts of the body. Closed cavities containing pus are very rare in the 
lung, and generally prove to be pre-existing cysts, e.g., hydatids, which have 
suppurated. 

In the rare cases of lymphangitis pnhtionalia, or acute iiitei'stitial pneumouia, the lymphatics, 
being distended with pus, present themselves as abscesses ; and in eihvme funns, when the plenn 
has been diaa«:ted oft for some distance from the lung, the abscess may be of condderable aiie. 
Clinically such coses pi'eseiit theniselves as acute pneumonia andiiot as abscess at all. 

L' Palh. Sae. TVaiu., viii. 121. - D. ArA./. kli*. Urd., «H. p. 

' FfUh. Sac Trang., sxxvit. 131. ' fiirft. ArA., Ijnvii 

■ IM., Izifi ° i>M- ofliuitg*, p. filU 
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Most so-caUed abaceEses of llie luii{; are either acute Kuppuraliug ijncumoniati 
or cavities left behind by suob suppuration ; and they are oft«u deacribGd as 
acute or ohrunic abaceBses respectively. 

Acute Abscess of the lung is met with, in ita commonest as well its its 
most characteristic form, as the result oE aeptic embolism, lloimd the embolus, a 
patch of pneumonia develops which proceeds to suppurate ; the bing tissue 
becomes atso involved, and either suppurates too or sloughs. In this way a portion 
of the lung is destroyed and a cavity produced. The walla are at hrst ill-defined, 
and coneiat of the remains of the inflained lung tisaue, which projects as ragged 
tags into the interior. Gradually a line of demarcation is formed, the dead 
portions of the lung are separated, and a smooth-walled cavity result^ lined 
with a pyogenic membrane. As time goes on, more or loss of fibrous tissue 
develops round it, and no a chronic cavity is produced with thick Kbrons walla 
and a smooth pua-secreting lining. This ia commonly described oa a chronic 
abscess. 

In the early stage there will be clinical evidence of nothiug more than acute 
pneumonia, and the presence of abscess ia often only a matter of conjecture 
or suspicion. The diagnosis can only be made certain by the discovery in the 
sputum of fragments of lung tissue. 

In the later stage, if the cavity be large enough and near enough to the 
surface, the signs will be those of excavation; the difficulty will then bo to 
diagnoae such chronic cavitiea from the similar cavities produced by bronchiectasis 
or by chronic tubercidosis, aud except by observation, or the hiatory of the case, 
this will in most cases be impossible. 

There are thus two forms of affection, both described by the name of abscess — 

( 1 ) Localised acut« suppurating pneumonias, ot whicli the embolic or scptio 

may be taken as the type. 

(2) The chronic cavitiea left by thia or other suppuration. 

There still remains a third group, often maccurat«ly spoken of as abscess, viz., 
that in which the suppurating cavity has V>een formed in the lung by the spreading 
of sTippuralion into it from the neighbourhood, e,g., from the pleura, liver, 
abdomen and mediastinum. 

Of the last group little need be said except that it does not at all follow that 
an aljscesB in the neighlwurhood will, even if it burst through the lung, cause 
suppuration in it ; on the coutrary, it is remarkable fur how long a time the pus 
may be expectorated without any inflammation of the lung resulting. 

Al/seeseai foBoteing a'-rUe ivjlamnialioit of the lung. — No sharp line can be 
drawn between the diffuse 8Upp\iratiou which is called purulent infiltration, or 
the purulent stage of pneumonia, and the local suppuration that ends in abscess. 
In all cases alike the suppuration ia excited by specific organisms, ejj., staphy- 
lococcus, pyogenes aureus or albiis, etc. If thia be ao, it is likely that suppura- 
tion will be excited whenever the organisms of suppuration find access to the 
lung, and especially if there be a pat^^h of acute inflammation already there. 
The organisms may reach the lung either by the blood-vessela or by the air-tubes. 
In the former case they are usually derived from some focus of suppuration 
already existing elsewhere hi the body and carried intJ3 the lungs by embolisms. 
The parts around the embolus, whether it be large enough to cause an actual 
infarct or not, become inflamed, and suppuration follows. These cases present 
themselves as septic or embolic pneumonia, and the abscessea, being of small sise, 
may give no evidence of their existence during life, so that their presence is 
usually a matter of conjecture only. They are often multiple, and then death 
is the invariable result. When, ns in croupous pneumouia, the lung is already 
inflamed, and the organisms of suppuration gain access to the infiamed part, the 
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same changes arc excited, and the consolidation either suppurates as a whole or in 
one or more parts. When suppuration takes place in pneumonia it is nearly 
always fatal — the diffuse, I believe, invariably, and the localised generally. 

When foreign bodies gain access to the air- tubes, and so reach the lung, the 
changes they excite depend greatly upon their nature and septicity. Clean, inert 
substances often lie long in the lung without producing any lesion, or, at any rate, 
anything more than is the more or less mechanical result of their presence, viz., 
collapse or perhaps bronchiectasis. If, however, the substance be infective — as, for 
instance, particles of food or septic discharges from the mouth, pharynx, or air-tubes 
themselves — violent inflammation is at once excited, and this may take on an 
acutely suppurative or even a gangrenous character. Such cases would present 
the clinical features of acute septic pneumonia, and after death acute abscesses 
would be found. In the few cases in which life is maintained a chronic cavity or 
abscess is the result. 

One other class of case remains for consideration, viz., that in which suppurat- 
ing cavities occur in connection with a tumour or aneurysm in the mediastinum 
or with a new growth in the lung itself. In these cases parts of the lung are 
found which look like abscesses on section, and in which portions of the lung are 
found iu a state of necrosis or gangrene bathed in pus. Where cancer is present 
such cavities have been often described as secondary nodules undergoing softening, 
but the absence of new growth in them shows them to be not of that nature, and 
they are really cavities of the kind described. They are correctly referred to the 
effects of pressure either upon the air-tubes or the vessels, a sub-acute pneumonia 
having developed and subsequently breaking down or suppurating. The process 
is almost always a chronic, or at any rate a sub-acute, one, and produces no definite 
symptoms, but it may explain the rise of temperature which is sometimes observed 
in oases of malignant intrathoracic disease, and for which no obvious explanation 
is forthcoming during life. The affection is of quite subordinate importance, as 
compared with the primary disease, that it is rarely recognised during life, and is 
discovered only on examination after death. 

Chronic Abscess, — It is the group of cases described \mder this name that 
is responsible for much of the confusion that prevails upon the subject. The 
pathological condition implied is definite enough, viz., a cavity with thickened walls 
lined with a pus-secreting membrane, and tis a rule communicating with the exterior 
through the bronchi. If every cavity of this kind were called an abscess there 
would be no confusion, but similar cavities result from bronchiectasis and from 
chronic tuberculosis which are not styled abscess, so that the term abscess is often 
used to imply that the cavity had its origin in some presumably inflammatory 
affection, and not iu either of the two common causes mentioned. Unless, 
however, observation or the history of the case prove this, there is nothing, as a 
rule, when the chronic cavity stage is reached, by which the origin of the cavity 
can be determined. 

Physical signs and symptoms. — From what has been already said it is 
evident that the signs and symptoms, as well as the prognosis of abscess of the 
lung, will vary greatly in different cases. 

Acute abscess presents itself with the symptoms of acute inflammation of the 
limg, and cannot be diagnosed at first from one of the forms of acute pneumonia, 
though the occurrence of suppuration or abscess may be suspected if the pneu- 
monia be embolic or septic. Suppuration in the lung gives rise to the same 
general symptoms as suppuration elsewhere, viz., hectic fever, sweatings, and 
perhaps occasional shiverings ; but hectic or continued fever after pneumonia 
does not necessarily mean suppuration or abscess in the limg, for it may be due 
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simply tu delayed reBolutioii of to empyema. The diognoaie of ab^cesH cnu only 
be inailo with certainty when in the purulent dischnrge fragments of lung tiissiie 
are found, or the signs of excavation develop in the places where consolidntion 
only has hitherto existed ; and even then the possibility of the consolidation 
having been an acute caseous pneumonia must not be lost sight of. In such a 
caae the presence of the tubercle bacillus in the sputum generally makes the 
diagQOBhs easy. 

The sudden discharge of pus — the so-ciiUed bursting of the abscess— is more 
commonly met with where a. collection of matter outside the lung — as for example 
in the pleura, liver, or mediastinum — has burst through the lung, than in abscess 
o the lung it-self. The account given of the development of abscess shows that 
in most cases the abscess is from the commencement in connection with the 
exterior through the bronchi. When, as sometimes happens in abscess of the 
lung, a sudden discharge of pus occurs, it is not due to a vent being formed for 
the first time, but in most cases to the enlargement of one which has already 
existed. The vent was either not large enough, or had lecomc plugged by some 
of the sloughing or broken tissue, and in the gush of discharge such sloughs are 
often found. It is, however, just these cases that are most striking and most 
easy to diagnose, for with the sudden dischai^e of pus the signs of cavity make 
their appearance. 

Witli large chronic cavities the discharge often occurs in gushes once or twice 
a day, or at irregular intervals — that is to say, it is not until the secretion in the 
cavity lias reached a certain point that it is evacuated. These lai-ge cavities are 
not themselves sensitive, and it is not until the secretion Sows out into the 
bronchi that coughing is excited j each cough expels a fresh quantity into the 
tubes, »Dd so the cough continues until the whole cavity is emptied, aft^r which 
there is rest until it has tilled again. The recurrence of the diBchary[e will 
therefore depend upon the rate of secretion and upon the si^e of the cavity. In 
such cases the physical signs vary greatly according to the amount of fluid tlie 
cavity contains at the time. 

Prognosis, — The acute abscess is very often fatal, indeed, almost invariably bo 
when multiple. If life be prolonged the abscess ptuises into the clironic stage. If 
the cavity be small it may gradually contract, aud in the end become completely 
obliterated, leaving nothing behind it but a puckered scar. Such a result is very 
rare. What iiaually liappens is that the contraction goes on up to a certain 
point and then stops. The amount of pus secreted becomes less aud less, and 
may almost cease, giving rise to what is called a dry cavity. 

Such chronic cavities may continue for years without symptoms and without 
effect upon the health, but they carry with them risks of their own. The special 
risks are — (1) putrefaction of the contents, and (3) hiemoptysis. 

Putrid change in the contents may make the patient's life a burden by reason 
of the fuBtor exhaled, or affect the health by absorption of the products of decom- 
position. Again, it may excite iuflammatioD in the walls or round them, and 
thus lead to acute pneumonia of a grave kind, for such inflammations are often 
of a very destructive character, and, if uot fatal, lead to a rapid extension of the 
cavity with all its fresh dangers. 

Besides these septic risks there is another of a different kind as great :ind 
perhaps even greater, viz., that of hwrnorrhage. Chronic cavities always have 
contiguous to their walls vessels of fairly lat^e calibre, and these arc liable to 
become involved. If ulceration'bc started in the walls of the cavity, it may reach 
a vessel, erode it, and cause ita rupture, or, what is perhapa more common without 
ulceration, the wall of the vessel on the side towanht the cavity may yield, and an 
aneurysm form, projecting into the cavity. In either way a serious and not 
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mifrequently fatal haemoptysis may occur, and that with little or no warning. 
Indeed, the commonest cause of fatal haemoptysis is not phthisis in its ordinary 
sense, but chronic cavities of this kind, whatever their origin be, whether 
tubercular or not. 

If the chronic cavity be large and the discharge of pus considerable, the same 
results may follow, as in cases of long-continued suppuration, from any other 
cause, e,g.y exhaustion, and ultimately death from asthenia or from amyloid 
disease. 

Treatment. — In most cases abscess forms in the lung before it is suspected 
or recognised. When once it has developed the hope is that the suppuration will 
localise itself, and the abscess pass into the chronic stage. All that can be done 
by treatment is to assist nature by placing the patient under the most favourable 
sanitary conditions, and by maintaining the strength with good food and tonics. 
When the abscess has become chronic the object will be to prevent putrefactive 
changes in the secretions, and with this view residence in the pure air of the 
country is most desirable. Unfortunately, nothing can be done to diminish the 
risk of heemoptysis, which must remain an ever-present danger. 

If the secretion has become fetid the usual antiseptic inhalations may be used, 
or if the cavity be within reach and its exact seat can be diagnosed, direct 
injections into it may be tried. These methods of treatment, as well as the 
more direct surgical procedures of incision and drainage, will be further discussed 
when the general subject of chronic excavation is under consideration. 



48. GANGRENE OF THE LUNG. 

Between gangrene and sloughing suppuration no definite line can be drawn ; 
the essential distinction is, that the putrefactive organisms are present in the 
former which cause the characteristic foetor. 

The orgaiiisnis present are very various, both aerobic and anaerobic. Thus in 12 cases of 
puhuonary gangrene, Guillemot^ found, besides several anaerobic bacteria, upon which the 
putrefactive changes probably depend, the following aerobic bacteria in varying frequency : — 
Streptococcus^ 10 times ; Baeteriuin coli^ 5 times ; Staphylococcus and Proteus vulgaris, twice 
each, and uudeteiiuined bacilli, 3 times. 

All the causes that lead to suppuration may also lead to gangrene. When 
gangrene occurs foetor is present ; but foetor may occur without gangrene, for the 
putrid decomposition, to which it is due, may be produced in secretions lying 
within the bronchial tubes, or in chronic cavities, as in putrid bronchitis or 
bronchiectasis, and other forms of chronic excavation. 

Gangrene, like suppuration, may occur in an acute or chronic form, and be 
diflFiise or circumscribed. 

The putrefactive decomposition introduces two new conditions — (1) An 
increased tendency to the spreading of inflammation, as is best seen in the walls 
and tissues surrounding putrid cavities ; and (2) constitutional disturbance due to 
the absorption of the products of putrefaction. The latter shows itself in profound 
constitutional depression, so that asthenia is more marked with gangrene than it 
is even with septic suppuration which is not gangrenous. 

Gangrene is rarely idiopathic, i.e., it rarely arises primarily or independently 
in the lung, but is nearly always either the result of a secondary infection of 
some lesion already existent in the lung, for instance, pneumonia, or else it 

* OangrcTU pulmonaire, Paris, 1899. 
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is excited by an infective embolus brought from some part of the body which is 
already in a condition of gangrenous inflammation. 

Morbid Anatomy. — The morbid appearances differ according to the stage 
and form of the gangrene. Laeunec described three stages — (1) That of recent 
mortification ; (2) that of deliquescent sphacelus ; and (3) that of excavation and 
abscess, and this division of the subject cannot be improved on. 

In the first stage the affected part is diffluent, in the condition, as Dittrich 
named it, of foetid oedema. It has a dirty brown or greenish colour, and the 
sloughing tissue looks like shreds of tea soaked in dirty fluid. The colour is 
due to altered blood, and is of a dull reddish brown in the recent state, and black 
or greenish some hours after death. 

When gangrene occurs liquefaction always takes place, even in previously 
consolidated lung, so that the parts become flabby and soft, and if they lie near 
the surface are sunken and flaccid. Diffuse or spreading gangrene is usually 
rapidly fatal, and the lung is then found in the condition described. 

If the process cease to spread and become localised, it is associated with more 
or less suppuration. The gangrenous part becomes surrounded with pneumonic 
consolidation, and a line of demarcation is formed, the condition thus 
passing into the second stage, viz., that of a deliquescent sphacelus. In this stage 
suppuration is active, an abscess is produced, the secretion still continuing foetid, 
and the walls being ragged and rough from the remnants of the lung tissue, 
which has not yet been separated. After a time the dead tissues are completely 
detached either in fragments or en masse, and lie loose in the cavity. Large sphaceli 
are rare ; the largest which Lebert had met with was not bigger than a pullet's egg. 
The fragments slowly disintegrate and are expelled, after which the foetor may 
cease and the cavity become that of an ordinary abscess, but on the other hand, 
it may continue to discharge foetid pus long after all the sloughs have been got 
rid of. 

In the end the cavity, like other chronic cavities, may contract to some 
extent, but only when it is very small or very favourably situated can it become 
entirely obliterated. When the chronic cavity stage is reached, the future history 
will be the same as that of chronic cavities of any other origin. As would be 
expected, such serious local lesions are likely to be associated with other grave 
changes. 

The pleura is always involved, if the inflanmiation reach the surface. 
It is covered with fibrinous or fibrino-purulent exudation, and when effusion 
follows, as it often does, it will probably take the form of foetid empyema. 
The pleura may also take part itself in the gangrene and slough, thus opening the 
pleural cavity and leading to pneumothorax. In other cases where the pleura is 
adherent, perforation may take place externally with the formation of an 
external abscess. This may then contain air, and so cutaneous emphysema may 
develop and spread over a wide extent of the body. 

A case* is recorded in which, when such an abscess was opened, the portion of gangrenous 
lung was seen lying in it and was removed, the patient making a good recovery. 

The bronchi, especially those nearest to the gangrenous parts, are in a state of 
inflammation, and are frequently covered with membrane ; they may even contain 
a solid branched cast, and such casts have been expectorated during life. 

By the aspiration of the foetid secretions, patches of broncho-pneumonia may be 
excited in various parts of the lung, either on the aS'ected or on the opposite side, 
and these patches may also gangrene or suppurate, so that in such cases 
gangrenous patches afe found in all stages, some just commencing and others 
almost cured. 

1 Lancet, 1852, i. 544. 
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The bronchial glands are inflamed and swollen, and sometimes even 
suppurating. 

The blood-vessels in the neighbourhood of the gangrenous part are involved. 
Fortunately they are generally closed by clots, but where this has not happened, 
or not been adequate, heemorrhage may occur, and, the patient dying of haemo- 
ptysis, the parts may be found full of blood. The clots are sometimes extensive 
and spread to large trunks. Sometimes they break down and give rise to 
embolisms in different parts of the body, and notably in the brain. With 
gangrene of the lung, as with other forms of suppuration in the lung or 
pleura, cerebral abscess is by no means rare. 

Xarther^ met with cerebral abscess in 8 out of 49 cases of gangrene, i.e,, in 16 per cent. 

The gangrenous cavity communicates as a rule with the air-tubes through 
which the secretions are discharged, but it sometimes forms other communications, 
as, for example, with the mediastinum, oesophagus, peritoneum or some abdominal 
organ, besides breaking into the pleura or externally, as already described. 

The seat of gangrene may be in any part of the limg or in both lungs, and in 
a single place or in many places. 

The combined statistics given in Wilson Fox yield the following percentages : — 

One lung only, 90 i^ev cent. | ^f^^ 3/^* 

Lesions multiple and scattered, 22*5 per cent. 1 jy° J[ ' ^q ' 
Limited to one lobe, 77*5 percent | Middle " 6-8 

ETIOLOGY. — Gangrene is really a rare disease, but statistics are some- 
what unreliable, because the diagnosis is so often uncertain until a post-mortem 
examination has been made. 

Laennec saw only 2 cases in twenty-four years in his own practice. Statistics of autopsies 
show a frequency in proportion to other causes of death of about 1*6 per cent. (Fischl, 1*7) ; 
Boudet, 1'6 ; Heschl, 1*6). If these statistics are correct, the frequency of gangrene abroad 
must be much greater than in this country, for Coupland was only able to find 38 cases out of 
the records of ten years at the Middlesex Hospital, and at St. "Bartholomew's Hospital the 
records show only 17 cases in ten years, yielding a percentage of only 0*8. 

Sex. — Gangrene is certainly commoner in the male sex in the proportion of 
2 or 3 to 1. 

The statistics given in Wilson Fox combined (184 cases) give a proportion of 3 to 1 ; Heachrs 
of 2 to 1 ; Coupland's of 4 to 1. 

Age. — Gangrene is rare in childhood and not frequent in old age. The chief 
prevalence is during active adult life and especially between 20 and 40. Age 
and sex thus, so far as they go, support the theory of the infectious nature of 
gangi'ene, for they show that it is men at the most active time of life who are 
most subject to it, i.e., precisely those persons who would be likely to be most 
exposed to infection. 

The combined statistics of Lebert, Laurence, Huntington and Fischl yield the following 

results : — 
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The statistics at St. Bartholomew's Hospital are as follows : — 


... 1 ... 1 7 1 5 1 1 



^ D. A./, klin. Afed., xxxiv. 169. 
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By some authors gangrene is thouglit to be less rare in children than is usually stated. Thus 
Barthez and Rilliet refer to 18 cases under 15, the youngest of their series being at the age of 2^ 
years. Instances have been recorded at still earlier ages, viz. , at 4 months and also at a year. 
The question may be fairly raised whether the gangrene in many of these cases was not secondary 
to diphtheria. 

Gangrene is doubtless due to specific infection ; but whether it be due to any 
particular organism or to many — and what these organisms are — are questions 
that are still undetermined. Putrefactive organisms of all sorts and kinds have 
been found, but no one which can be regarded as specific. This being so, aetiology 
has chiefly to concern itself with the conditions under which the infection may 
arise. 

General debility or cachexia, whether due to general causes, e.g., ill-health 
andana)mia, to special diseases such as diabetes, or to bad habits, like drinking, all 
of w^hich have been assigned as causes of gangrene, owe whatever influence they 
possess to the diminished vitality of the tissues they cause ; in other words, to the 
lessened power of resistance. 

In the great majority of cases gangrene is the result of direct infection from 
some already gangrenous* part of the body, the germs being brought to the lung 
either by the blood-vessels or the air-tubes. 

Where the blood-vessels are the channels of infection, gangrene, like abscess, is 
usually preceded by embolism, but embolism is not of itself sufficient to cause 
either the one affection or the other, unless associated with the specific organisms, 
and of the two results, gangrene is the less likely, unless the part from which the 
embolus is derived is itself gangrenous. 

It is no doubt through the air-tubes that the infective organisms most 
frequently reach the lung, and in most cases they are obviously carried by foul 
discharges, foreign bodies or particles of food, which have gained access to the 
tubes. Thus gangrene of the lung has been found associated with ulcerations in 
the larynx, trachea, and bronchi, with noma and other sloughing or diphtheritic 
lesions in the mouth and pharynx, and it has not infrequently followed operations 
on the mouth and tongue. 

Theoretically the existence of lesions in the lung might predispose to the 
infection, but, as a matter of fact, even in such cases gangrene is far from 
common. 

In phthisis gangrene is very rare. 

I do not remember to have seen it more than two or three times out of several hundred jtfos/- 
mortcmSf though I am unable to give the exact numbers. Boudet observed it once out of 
160 autopsies. Wilson Fox,^ however, met with it in no less than 6 cases out of 99, but such an 
exi>erience must, I think, be quite exceptional. 

Chronic excavation, whether the result of chronic abscess, bronchiectasis, or 
phthisis supplies the most favourable conditions, and yet though fetid changes in 
the contents are not uncommon, gangrene is very rare. 

The same may be said of putrid bronchitis. 

Haemorrhage and infarct only lead to gangrene when secondarily infected. 
It is in connection with croupous pneumonia that the occurrence of gangrene 
has excited the greatest interest. With ordinary broncho-pneumonia, however, 
gangrene is hardly ever met with. 

Grisolle out of 50 cases of gangrene found not one due to pneumonia, and in 305 cases of 
pneumonia found not one of gangrene. Heschl also failed to find gan^ne at all out of 149 
cases of pneumonia. On the other hand, Behier met with it 5 tmies in 114 cases of 
pneumonia. 

1 Wilson Fox, /.c. 

24 
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Couplaiid out of 38 cases of gangrene could trace only 8 to croupous pneumonia, and Heschl 
found tne same number of instances out of 80 cases of gangrene, and in another series met with 
6 cases out of 50, while Fischl out of 80 cases of gangrene could not refer it once to croupous 
pneumonia. 

When gangrene of the lung follows an injury, it is in most cases due to direct 
infection from the external wound, as after a gunshot injury ; but where there 
has been no external wound it must arise in the same way as pneumonia 
does under the same conditions, viz., by infection of the contused or inflamed 
part from within. 

The following analyses of the lesions >vith which the gangrene was associated is given by 
Cou])land and Heschl respectively : — 



Embolism and tln-ombosis, 

Carcinoma, . 

Pneumonia, . 

Phthisis, 

Bronchiectasis, 

Pleurisy, 

Trauma, 

Cachexia, 

Carcinoma of tongue, . 

Carcinoma of cesophagus. 

Undetermined, 
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Symptoms. — The symptoms vary greatly according as the process 
is acute or sub-acute, and according to the nature of the lesion which has 
been produced by it. In a typical case they are first, the symptoms of 
asthenic fever, as in any other case of septic infection ; secondly, the evidence 
of a recent lesion in the lung ; lastly, the signs of progressive excavation in the 
lung with the characteristic fcctor and sputum. 

In the acute form the general symptoms are those of asthenic pneumonia. 
The prostration is considerable, the heart's action feeble and rapid, the tongue 
coated and dry, the skin sweating, the face drawn and pinched. The temperature 
is of a hectic type, with marked and irregular oscillations, and often not very high, 
while the asthenia is out of all relation to the amount of the fever. In all these 
symptoms there is nothing pathognomonic. 

The access is often sudden and ushered in with rigors, which may be repeated 
at irregular intervals. 

The c/iest symptoms are of the ordinary kind, viz., hurried respiration, with 
cough and expectoration, but they are not characteristic, until the signs of 
excavation present themselves in places where hitherto those of consolidation 
only were present. So far, all the signs might point to acute abscess or diffuse 
suppuration, and, until the foetor and the characteristic sputum show themselves, 
the diagnosis will remain uncertain. 

The fietor is extremely penetrating and nauseating. It may be so powerful 
as to pervade the whole ward or house in which the patient lies. It may be one 
of the earliest signs to appear, and may bo detected even within a few hours 
(twenty-four to thirty-six) from the commencement of illness. Usually it does 
not develop for a few days, and is at first only evident when the patient coughs 
or expires deeply. It varies a good deal in intensity from day to day, and in 
those rare cases in which there is no communication between the seat of gangrene 
and the bronchi, it may be absent throughout. Sooner or later the sputum 



Virch, Jahrh., 1887, ii. 247. 



Coupland, Brit, Med, Jour,^ 1885, Sept. 5. 
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becomes foetid, though the foetor raay have been noticed in the breath for even 
some days before. 

The sputum varies greatly in amount and in foetidity. It may be scanty, and 
consist of only a few stinking pellets, but as a rule it is abundant and formed 
of the gangrenous products, mixed with more or less of mucopurulent secretion 
from the bronchial tubes caused by the passage of the irritating discharges 
through them. 

In a typical case it is brought up in considerable quantity, even to the amomit 
of a pint or more in the twenty-four hours, and often in gushes after a par- 
oxysm of coughing, as in the case of chronic cavities. 

How large a i>art of the sputum is formed by the bronchial secretion is well illustrated by a 
case of G(xilee and Williams,* in which a quart was expectorated daily, but the sangrenoua 
cavity found post-mortem was not large enough to contain more than about an ounce ot fluid. 

When in any amount, the sputum is more or less fluid and separates on 
standing into three layers. The upper frothy, yellowish-green, opaque, and con- 
taining grayish or yellowish mucopurulent masses ; the middle layer is opalescent, 
turbid, and resembles saliva in appeanince. It contains albumen and much 
mucus. The low&fi layer consists of a greenish or brownish sediment containing, 
besides much pus, greenish or brown foetid lumps. It is composed of pus and 
altered blood cells with blood-colouring matter, and fragments of lung tissue 
more or less disintegrated. The whole sputum teems with the organisms of 
putrefaction, and contains the various products of albuminous decomposition, c.^., 
leucin, tyrosin, fatty acids, valerianic, butyric, lactic, caproic, etc. 

The sputum is at first alkaline, but soon becomes acid owing to the develop- 
ment of fatty acids. A kind of digestion appears to take place in it, for the 
fragments of lung tissue rapidly disintegrate, and may in the end disappear. 
This affects even the elastic fibres, so that Trousseau regarded the absence of 
elastic fibres from the sputum as of diagnostic importance. 

In these properties of the sputum there is nothing characteristic of gangrene, 
for they are all equally met with in the foetid secretion from chronic cavities or in 
putrid bronchitis. They are the simple result of the putrefactive decomposition 
of albuminous fluids, and readily take place in such fluids outside the body. 

Cough is generally troublesome, but it varies with the amount of secretion, 
and, when the discharge is expectorated in gushes, is often paroxysmal. 

HsRiiioptysis is not infrequent, but it is rarely profuse, and in most cases not 
enough to do more than colour the sputum. In the subsecjuent stages, when the 
gangrene has ended in a chronic cavity, haemoptysis is one of the chief dangers, 
and is not rarely fatal, but it is a risk not peculiar to gangrene and the result of 
the chronic excavation to which the gangrene has led. 

Vomiting and diarrhoea are not uncommon. Sometimes both the vomit and 
motions have the same offensive foetor as the breath and sputum, possibly in con- 
sequence of the swallowing of the sputum. 

In grave cases towards the end the patients pass into a typhoid state. 
Hiccough and tympanites then often occur, and are both very ominous 
symptoms. 

The physical signs vary greatly both in extent and kind. They are only 
characteristic when together with the fator and foetid sputum the signs of excava- 
tion develop in the seat of previous consolidation. As in other cavities, the 
physical signs vary greatly according to the amount of secretion which the cavity 
contains. 

^ Lancet, 1887. 
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The clinical state of patients suffering from gangrene differs greatiy in 
different cases, and it is convenient to adopt some such clinical classification as 
Lcbert suggests. 

1. A pneumonic form, in which the case presents itself at first under the 

guise of a pneumonia. This is the usual type in the septic or embolic 
group, and where gangrene develops after pneumonia. 

2. A typhoid form. In this form the symptoms may for some time be 

very misleading, and until the footor appears there may be little to 
suggest more than septicaimia. The most puzzling cases of all are those 
in which the exciting cause of the gangrene lies in foul discharges from 
the mouth, pharynx or air-passages. 

3. A form in which the gangrene develops in the course of chronic excavation 

of the lung from any cause. In such coses the symptoms are often sub- 
acuto or even latent. The fever may be slight, but the prostration is 
extreme, and a fa till result may occur sometimes suddenly and unexpectedly 
from collapse. 

4. A group of cases in which the origin and course are insidious and obscure 

thn>ughout, and, except for the footor, not characteristic. 

Complications. — Many of the acute cases die before complications 
Iiave had time to develop. The most likely complications are inflammation and 
ix^rforation of tlie pleura, or septic broncho-pneumonia. 

Bnmrhopneumonia, — The foetid secretions, as they pass out through the tubes, 
are liable to Ik' sucked into some of them, and thus excite in healthy parts of the 
lung j\'itohes of broncho- pneinnonia, which, as would be anticipated, are likely 
themselves also to gangrene, and thus in a case of gangrene there may be found 
many small gangrene spots irregularly scattered and in all stages of progress. It 
is remarkable that this secondary infection of the lung from its own secretions is 
not really more eonuuon than it is. 

Pfeun'si/ atuJ Pneumothorajr. — The pleura is always inflamed and often 
associated with effusion, which, as a rule, is purulent. In this way a foetid 
empyema may l>e pnxiuced, and tliat without any direct communication between 
the pleura and the lung. 

When the g:mgrenous piitoh is near the surface of the lung, the pleura itself 
is likely to lKH?ome gangrenous and break. 

Soinotinios a pvat (ut'ce sloughs away and a large hole is formed ; but at others perforation 
takes pituv in niciny placoi«, as in a s}HH^lnlen in the St. Bartholomew's Hospital Museum, where 
the pleuni o\or a gnngrvnous lower lol^ is riddled with holes thirty or more in number. 

The result of the perforation is pneumothorax, with more or less fostid pus. 
In such ctu>os death may follow the [>erforation at once as the result of shock, but 
more often death follows gradually from the fa?tid empyema excited. 

If the pleuni Ik* adherent, the thoracic walls may become involved and an 
al>scess Ik» foruunl with fivtid contents, and when this reaches the subcutaneous 
tissue widt^spnwd empln-sema may develoj\ If the abscess burst externally or 
Ih? ojxMuxi, the gjuigrenous contents of the cavity may discharge themselves 
externally. If an al^cess form either in the lung or in the pleura, and life be 
prolonged, it may burst, of course, anywhere, e.fj,^ into the abdomen or one of the 
abdominal viscera, into the meiliastinum or tvsophagus, or externally. 

Another group of compliciitions is connected with the vessels, and may be 

tributed to emlx)lism. Tlie vessels round the gsingrenous parts become filled 

^ clot. If this were not so hjcmorrhage would l>e frequent. Some haemor- 

'ge is almost constant, but the amount is hanllv more than sufficient to colour 
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the seoretioB. Eveu wlieu more copious il can rarely be allied profuae, and ia 
seldom daugerous. Aa already stated, hwinorrhiige in large imiouiit ia more likely 
to occur in the chronic cavity left behiud by the gangrene than in the recent 
cavity while it ia forming. 

Although in moat caseB the clotting in the veasela is couservativG and 
beneficial, it still brings with it certain risks; for example, the clot may die- 
integrate and give rise to embolisms, which, being septic, excit« suppuration ui 
the paits where they stick, in this way, no donbt, the occurrence of cerebral 
abscess in the course of gangrene is to be explained. 

Diagnosis. — The diagnosis of gangrene of the lung ia by no means easy. It 
is only when asthenic fever is present, associated with fcetid sputum containing 
fragments of lung tissue and with the physical signs of extending excavation, 
that the diagnosis is moderately certain. If fcetor were absent, the diagnosis 
conld not be made from abscess or diffuse suppuration. If ftetor were present 
without espectoration, the odour might come from lesions in the mouth, nose or 
pharynx, but the fcetor in these cutee rarely has the peculiar, penetrating, sickly 
quality of gangrene. If the expectoration were fcetid, this might also be due to 
fojtid bronchitis, or to the putrid decomposition of secretions in bronchiectatic or 
other chronic cavities, or to the discharge of a faitid empyema. Fcetid expectora^ 
tion containing lung tissue would raise a presumption in favour of gangrene, but 
even this would not be conclusive, for the fragmenta of lung tissue might be 
due to a sloughing or phthisical process, and the fcetor be derived from a 
chronic cavity. It is only by considering the difficulties and weighing the 
facta for and against in each case that a diagnosis can be accurately made. 
Even then it often amounts to no more than a presumption, and only becomes 
certain when the pod-mortem examination has been made and the gangrene 
denionstml«d. 

Prognosis, — ^The mortality of gangrene is very high. The diffuse and 
multiple form is probably always fatal, but in the simple localised form recovery 
may occur. 

■f Lebert's &6 cues 6 recovered ; this, however, 

When death occurs it is usually after but a few days' illness — three or tour 
days to a fortnight. The cause of death is iisually either asthenia, with the 
general signs of septicaemia ; or some complication of which pnemnothorax is the 
most serioiui. 

In any given cose the prognosis depends upon the strength, constitution and 
general condition of the patieut ; the cause of the gangrene ; and the compli- 
cations which arise. When recovery takes place, a chronic cavity is left, which 
can only become obliterated in those rare cases in which it is very small and 
favoumbly placed, so that \mder the most fortunate circumstauces a chronic 
cavity remains with the risks attendant on it. 

Treatment. — Gangrene most frequently presents itself in the form of 
asthenic pneumonia, and calls for similar treatment. The temperature is rarely 
high enoiigh to require antipyretic remedies, but the prostration is usually 
extreme, and must be combated by tonics, stimulants and good feeding. 

Food must be _giveu frequently, and in as large quantities as the stomach 
will bear. Stimulants are always neoeasaiy, and in good quantity during the 
early and acute stage, but when the affection has passed into the sub-acute or 
chronic condition, the amount may be reduced. Quinine in fiUl doses is one of 
the stock remedies, as in other septic states ; and another is irou, best given in 
the form of the perchloride, if the stomach will bear it. 
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Str}'chDia is useful either alone or in combination with other drugs, and it 
lias the additional advantage that it can be administered 9ub cutem on an 
emergency. 

Digitalis may be prescribed in small doses in combination with quinine or iron 
to strengthen the action of the heart, but the effect requires to be watched, and 
if the rate of the pulse fall much, as it may and that without any warning, its 
administration must be suspended. 

One of the best drugs is caffeine, given in the form of the citrate. In doees 
of 5 grains two or three times a day it is a useful adjuvant to other remedies, 
and if dissolved in salicylate of soda it can be given 8ub cutem. 

Specific treatment is unsatisfactory, for there is no drug known which exerts any 
reliable action upon the germs, or on the toxic products, to the absorption of which 
no doubt the asthenia is mainly due. Antiseptic remedies have been greatly used, 
and sometimes with apparent benefit, but more frequently with no obvious effect 
upon the process. When given by the mouth, they may do some indirect good 
by checking the putrefactive changes in the stomach and intestines set up by 
the foetid sputum which has been swallowed, and to which the vomiting and 
diarrhoea may be referred. 

Creasote, either in the form of pill or emulsion, is the favourite drug, but 
carl)olic acid, turj)entine, eucalyptus, thymol, chlorine water, the sulpho- 
carbolates, and many others have been recommended. The most efficacious 
remedy, at any rate in reducing the foetor, but also the most expensive, is 
musk, in doses of 3 to 10 grains two or three times daily. This drug not only 
seems to check the foetor, but also acts as a good general stimulant. 

The antiseptics are most commonly administered in the form of inhalations, 
either dry or moist, but inasmuch as the patients are generally far too ill to be 
able to use an inhaler, or to bear a respirator over the mouth, the inhalation 
has to be provided for by medicating the whole air of the room in which the 
(mtient lies. This may be done by evaporating creasote, carbolic acid, thymol, 
eucalyptus, or other antiseptic over a lamp, or diffusing them by means of a steam 
kettle or spmy. 

In these ways, however, little is done except to destroy the foetor in the room, 
desirable enough as this is for the sake of the attendants as well as of the 
l)atient. For this object also the sputum should be received into a covered 
vessel containing some strong solution (20 per cent.) of carbolic acid, and the 
patient's mouth, teeth, and throat should be frequently cleansed to remove any 
particles of sputum which might hang about them. 

It is only in the sub-acute or chronic cases, where the patients are not so seriously 
ill, that an inhaler or respirator can be used. A respirator is most convenient, for it 
can be worn continuously ; and as good and pleasant an inhalation, as can be 
devised, consists of equal parts of creasote, tincture of iodine, ether, and alcohol, of 
which 10 or 20 drops can be sprinkled on the sponge or cotton wool two or three 
times in the day. The spray has no therapeutic advantage over the inhaler, and 
is more fatiguing and cumbersome to apply. 

Attempts have been made to apply antiseptics directly to the affected parts 
by injections through the chest walls. The substances used for this piu^xyse have 
been generally creasote, carbolic and «»H«vlic acid, tincture of iodine, and 
thymol. 

In the diffuse acute cases experie How any advantage 

uethod of administration, though : ^ have been m 

lif at any rate, doi harm e and chrot 
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however, cases are recorded in which benefit and sometimes cure have followed. 
Two instances of cure and one of improvement after injections of menthol and 
eucalyptus are recorded by Hewelke.^ 

Where the gangrene is localised, or has ended in a cavity, the chief difficulty 
lies in the diagnosis of its seat, but where this can be done with tolerable 
accuracy, treatment by direct injection can be fairly tried and without risk. 

For the bronchorrhoea, which is excited by the fcatid secretions, and which goes 
so far to form the bulk of the expectoration, there is no better remedy than the 
antiseptic inhalations already spoken of. 

Complications such as pleurisy, pneumothorax, broncho-pneumonia, and 
haemoptysis must be dealt with in the usual way. 

When gangrene ends in chronic cavity, the treatment becomes that of chronic 
excavation, and will be more fully dealt with elsewhere ; suffice it to say here 
that some cases have been successfully treated by incision and drainage. The 
prospects are less favourable, where the contents are foetid, as they usually are 
after gangrene, than wiiere they are simply purulent. 



49. HAEMOPTYSIS. 

Blood-Spitting^. — When blood is spat, it may be derived from the mouth, 
pharynx, nose, oesophagus and stomach, or from the respiratory organs, but it is 
only to those cases where the blood comes from the respiratory organs that the 
term haemoptysis is applied. 

The blood spat presents different appearances under different circumstances. 
What is spat up may consist of pure blood, or of blood mixed with other 
discharges. If the haemorrhage be copious, the other discharges, even when 
present, may not be obvious, but if the haemorrhage be slight, the presence of the 
other discharges may clearly indicate the source from which the blood comes. 

The following varieties of blood-stained sputum are met with : — 

1. A watery fluid, uniformly stained with blood, and presenting a pink or bright 
red colour. Such sputum consists almost entirely of saliva, and the blood is 
derived from the gums or mouth, as examination easily proves, for the gums may 
be found spongy and the bleeding points be seen in the gums or elsewhere in the 
mouth. 

Care iiui.st be taken not to confound the colour due to blood with that due to adventitious 
substances, such as ]>ort wine, tobacco juice, liquorice or medicine. 

2. Streaks of bright blood, upon the outside of pellets or strings of mucus or 
mucopurulent secretion. 

In such cases the blood comes from the large air-tubes or from the pharynx, 
usually from the former. 

In chronic bronchitis the vessels in the trachea or main bronchi are dilated and often 
varicose, and during violent paroxysms of coughing may rupture. The little haemorrhages that 
result will then apjiear as small streaks upon the outside of the secretion which the tubes 
contain. 

In the same way in chronic pharyngitis, where the mucous membrane is spongy and congested, 
the violent hawking and coughing may cause some of the small vessels to give way and streak 
the secretion with blood. 

Streaky haemoptysis when following upon violent coughing has but little 
clinical significance. 

1 J9. nied. WoeJi,, 1891, xvil 1130. 
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3. Viscid pellets, containing minute air-bubbles, and presenting a uniform 
pink, red or rusty colour, or sometimes of a darker purple, prune juice hue. 
Such sputum is characteristic of acute pneumonia, though occasionally met with 
imder other conditions, e.g., morbus cordis and phthisis. 

4. Small solid lumps, of a purple or black colour, which contain no air-bubbles 
and sink in water. These are nothing else but small blood coagula derived from 
the alveoli, and due to the rupture of the distended capillaries in the walls of the 
air-cells, the dark colour being due to the fact that they have lain some time in 
situ before being expectorated. They are almost pathognomonic of mitral 
disease. 

5. Pure blood, in some quantity, it may be many ounces, generally bright red 
in colour. 

(a) Brought up repeatedly at short intervals in small quantities at a time. 

If it contain many air-bubbles, it is derived from the respiratory organs, and constitutes the 
ordinary fomi of profuse hseraoptysis ; if it contain no air-bubhles, it probably does not come from 
the respiratory organs, but from the mouth or pharynx ; and on the whole is most likely to be due 
to e])istaxi8. 

(b) Brought up in gushes and mixed with little or no air. 

If bright red, it may come from the resjiiratory organs or the stomach ; from the latter, in all 
probability, if the blood be in large quantity, for pi-ofuse haemorrhage from the luugs would be 
almost immediately fatal. 

If dark in colour, it is not likely to have come from the respiratory organs, but from some part 
where it can hav^ remained long euougli to have changed colour, and, thereforp, probably from 
tlie stomach. 

6. Blood clots. — These are generally bulky and gelatinous, and derived from 
the stomach. They may come from the lungs, and are then moulded to the 
shape of the bronchial tubes. 

Blood casts of the bronchi are very rare. Some specimens were exhibited by me in 1880 
before the Pathological Societv.' The j)atient, a man of 43, was under treatment for 
phthisis of the left apex. While under observation he had a severe attack of haemoptysis, after 
which a good deal of crepitation devel()i)ed at the left base. This gradually di8a]>pcared, and was 
doubtless due to tlie passage of blood into the tubes of the lower lobe. Two months later he was 
again attacked with hiemoptysis, and brought me some lumps which he had coughed up, with 
great difficulty but with much relief to his dyspnoea. At the same time some duluess was 
present at tlie left base, which ultimately again cleared up as before. 

Of the four casts shown three were nearly the same in size, about two inches long and a 
quarter of an inch in diameter at the thickest mrt of the stem. Two of them were much 
branched. The fourth cast was very much larger, being of the size and sha|)e of the little finger, 
one and a half inches in length and half an inch in diameter. This was not branched. 

They were all tough and partly decolorized, but still dull red in colour to the naked eye, and 
microscopical examination showed them to consist of nothing but consolidated blood congestion. 

Blood casts of the bronchial tubes are casts due to the coagulation of blood in the air-tubes, 
and are veiy rare. At the time the si>ecimen was shown, no other specimen had been exhibited 
to the Society. Indeed, their occurrence has been categorically denied by many competent 
observers, and in many books no reference is made to them. Dr. Cheyne ^ quotes a case in which 
a man was attacked with severe dyspncea after haemoptysis and exi)ectorated a blood clot with 
great relief. The next day he expectorated a similar clot, and died soon afterwards from 
uncontrollable haemoptysis. Dr. Cheyne states that such clots were the precursors of fatal 
htemoptysis, but in the case I have quoted, the patient was living more tnau twelve months 
after the time the clot was ex})ectorated, and the haemoptysis, though considerable, was not 
really very severe. 

Diagnosis of Hacmoptjrsis. — In most cases the diagnosis has to be 
made between haemoptysis and haematemesis, but, as a rule, there can be little 
difficulty if the patient be under observation at the time. 

^ Path, Soc. Trans. y vol. xxxi. p. 53. - London Med, Hec, 1876. 
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If the heemorrhage be small and come from the lungs, the blood is bright in 
colour, alkaline, frothy^ mixed with sputum, brought up with a cough, does not clot, 
while the symptoms and physical signs show the lungs to be the seat of disease. 

If the haemorrhage be small, and come from the stomach, the blood will be 
dark in colour, often acid, contain no air-bubbles, be mixed with the contents of 
the stomach and brought up by vomiting, while the symptoms and signs indicate 
the stomach as the seat of disease. 

If the hscmorrhage be copious, it will be in either case bright in colour, 
alkaline, not frothy, not obviously mixed with the sputum or the contents of the 
stomach, and will clot. The diagnosis must then be made by the general signs 
and symptoms. But in profuse haemoptysis the respiratory symptoms are so 
well marked that a mistake in diagnosis would be difficult. 

The diagnosis is, however, not so easy when the amount of heemorrhage is 
not large, or where we have to depend only upon the history of the attack from 
the patient or the patient's friends. 

The best question, then, to ask is this — Whether the patient continued to 
bring up blood for two or three days after the first attack, and whether the 
bleeding only ceased gradually; for, as a rule, in hsematemesis the blood is 
brought up once or twice in a given day and then abruptly ceases, while in 
haemoptysis the sputum continues to be stained with blood for several days after, 
and the blood-spitting only ceases gradually. 

Haemoptysis is the technical term given to that form of blood-spitting in 
which the blood comes from the respiratory organs. 

The causes fall naturally into two groups. In the first the haemorrhage takes 
place through the lungs, but is due to disease outside theiu, as, for instance, 
the rupture of a thoracic aneurysm. In the second the hiemorrhage is due to 
causes which lie in the lung itself, for example, phthisis, and they might be 
named extrinsic and intrinsic respectively. 

A, EXTRINSIC — the cause of the haemoptysis lying outside the respiratory 
organs. 

Thoracic aneurysm, — When the final rupture occurs, the blood is brought up 
in gushes in large quantity and quickly suffocates the patient, so that in a few 
minutes from the commencement of the attack the patient is dead. 

When a thoracic aneurysm presents beneath the skin, however thin the coverings may be, it 
is rare for the rapture to take place externally. It bursts, almost without exception, internally, 
and generally, as would be expected, into the lung or air* tubes. Nor does the iinal hasmorrha^ 
occur without some warnine of its approach. It is preceded by slight leaking, which shows itself 
either in the form of streakv haemoptysis or occasionally in the expectoration of an abundant 
thin, watery, blood-stained fluid like saliva, and containing but few air-bubbles. The latter form 
is met with only, I believe, where the trachea is involved and perforation is threatened through 
it. I have seen both kinds of ex^iectoration continue regularly or intermittently for as much as 
three weeks before the final rupture took place. 

New growth, — Slight haemoptysis in malignant intrathoracic growths is not 
uncommon, but profuse haemoptysis is rare. In the latter case the tumour must 
have involved the lungs or bronchi as well as some large or fairly large vessel. 
Almost any vessel within the thorax may be opened out in this way, even the 
aorta itself. So also with a malignant growth in the neck, the end may bo 
brought about by the rupture of the carotid into the trachea. 

In the same way hemoptysis may be caused by suppurating glands, suppurcUitig hydatids or 
abscesses of other origin, as well as by foreign bodies within the air-tubes, and lastly by injuries 
of all kinds, cg.^ cmshes, bruises, fractur^ ribs, stabs, and bullet wounds. 

A curious case is recorded by Desvernine, in which very profiise hsemoptysis occurred from an 
angioma of the epiglottis. These cases require no special consideration in this place. 



378 DISEASES OF THE ORGANS OF RESPIRATION. [SeC. ^. 

D, INTRINSIC, — In the second group the causes of the hsexnoptjBis are 
intrinsic, that is, they lie within the respiratory organs themselTes, either in the 
air passages or in the lung tissue, and they may be called bronchial and pulmon- 
ary respectively. Of course the terms bronchial and pulmonary could be appHed 
with equal Htness to either extrinsic or intrinsic htemoptysis, but it is in the 
latter group that the distinction is of the greatest importance. 

Bronchial Haemoptysis. — In the commonest form of bronchial haemoptysis, 
viz., that connected with dironic hrondniiSy the blood appears as streaks on the 
outside of the sputum, and is due to the mechanical rupture of disteuded vessels 
by violent coughing. In the same way it may be produced by the paroxysms of 
whooping cough or by other violent expiratory efforts. 

Ulceration of any kind in the tubes, e.g.y tubercular, syphilitic or malignant, 
often leads to haemoptysis, though each may exist and run its course to the end 
without any heemorrhage at all. The amount of blood lost varies greatly from a 
few streaks to a considerable quantity. 

In plastir, bronchitis haemorrhage may occur and even be profuse. It precedes, 
as a rule, the expulsion of the cast, and is no doubt in great measure due to the 
paroxysms of coughing. There is no conclusive evidence to show where the 
blood conies from in these cases, but on the whole it is probably from the bronchi 
rather than from the lung. At the same time it must not be forgotten that 
plastic bronchitis is sometimes found associated with phthisis. 

In one interesting group of cases the fault lies in the blood or blood-ve^els. 
Thus in hitmophiliay scurvy^ and purpura^ hsemorrhage may occur from the 
bronchi as from any other free surface, but the bronchi are perhaps the last 
parts of the body to be affected in this way. 

The same is true of the haemorrhagic form of acute fevers. 

I remember in one extreme case of this kind where bleeding had occurred into almost cveiy 
tissue and from every free surface. At the autopsy the air-tubes were found covered with 
recently effused blood, even down to their very small oivisions. 

The following may be an instance of imrjiuric or hsemophilic haemoptysis, but it is not quite 
clear. 

A woman aged 44 came under treatment for hsemoptysis. She had at the time par|mra 
with small petechiee, on the legs chiefly, but also on the eyelids. No physical signs could 
be found in the chest. The hsemoptysis continued some time and gradually ceased. 

In another class of cases the disease of the vessels is of a degenerative 
character, either of the nature of atheroma and met with in elderly persons, or 
associated with granular kidney and occurring earlier in life. 

The former was described by Sir Andrew Clark as " non-tubercular and non- 
cardiac hflemoptysis of elderly persons," or, on account of its frequent connection 
with gout, as ** arthritic hsemoptysis." It cannot be very common, for Sir 
Andrew Clark stated that he had seen only 20 instances of it in persons 
over 50 years of age in the course of fifteen years ; the ha)morrhage had usually 
subsided, but had been occasionally fatal. 

One well -marked instance has come under my own notice in a man over 70, who died at 
the age of 74 of apoplexy, in whom the first sign of illness was slight haemoptysis, presumably 
of bronchial origin. 

Of bronchial heeinorrhage in granular kidney there are not many cases 
recorded,^ but considering the frequency of hajmorrhage from the nose, into the 
eye or brain, and the general change in the vessels throughout the body, hsemor- 
rhage from the bronchi ought hardly to be as rare as it really appears to be. 

* Case recorded by Dr. Francis Hawkins, Lancet j May 21, 1892. 
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Probably it has been overlooked or misinterpreted, as was the case with the 
bleeding from the bladder, to which I drew attention some years ago. 

Laryng^eal H£mopt3rsis. — Bleeding may take place from the larynx in 
the course of any destructive disease, f,g.y syphilis, tubercle or cancer, but its 
amount is small and its clinical significance slight. 

In the absence of such gross lesions, laryngeal ha3moptysis is very rare, if it 
occur at all. The cases recorded are very inconclusive. Post-mortem proof is 
lacking, for the cases are not fatal, and laryngoscopic evidence is defective, for 
when blood is seen in the larynx it may come from other sources, e.g.f the 
pharynx or trachea, or be due to ulceration of the larynx itself, not within sight 
of the laryngoscope. Some of the recorded cases are associated with general 
conditions more likely to cause haemorrhage from other parts, e,g,, haemophilia, 
cirrhosis of liver, heart distension, etc. 

I have seen one case in which primary laryngeal ha>morrhage had been 
diagnosed, but the man soon after developed tubercular disease of the lung and 
larynx, and probably had it at the time. 

I think the existence of this form of haemoptysis open to very serious doubt. 

Parasitic haemoptysis. — In 1880 Barls^ described a peculiar form of recurrent haemoptysis, 
lasting often for many years, as common among the inliabitants of Tokio. He referred to 19 
cases, 12 of which he had met with in a single year. It atfected males only between 
the ages of 15 and 25, and was not associated with phthisis. The })atients spat up |>ellets of a 
dirty, viscid, rusty mucus in which certain bodies were found. These Barls regarded as psoro- 
8i)erm8, and he named the affection gregarinosis pulmonum. 

In 1882 Patrick Manson'-* showed the so-called gregarine to be the ova of a distoma, the 
Distonia Rineeri. The ova were carried by drinking water, and so gained access to the body. 
The intermeaiate host has not yet been discovered, nor the seat of the jiarent in the body. 

Manson found the disease very common in Formosa, where 15 to 30 per cent, of the popula- 
tion suffered from it. The disease does not ap])ear materially to affect the general health, and is 
often disregarded by those who are affected by it. 

Pulmonary Hacmopt3rsis. — Injunj, — Haemoptysis may be the result of a 
direct lesion of the lung, as by a fall, blow, or crush producing a bruise or contu- 
sion, or by a fractured rib causing a laceration. In either case haemoptysis may 
be the only direct evidence that the lung itself has been injured. It is rarely 
profuse, and consists of pure blood mixed with air-bubbles, at first bright in 
colour, but getting dark later if the blood be not expectorated until some little 
time after the accident. 

In the case of more serious injuries, as from a stab or bullet wound, the 
amount of blood will depend upon the size of the vessel wounded. If a large 
vessel be wounded the haemorrhage may be so large that death may speedily 
ensue from suffocation, but where the large vessels escape the amount expec- 
torated is rarely great. 

Chronic cowjestion of morbus cordis and infarct, — ^The varicose and distended 
capillaries in the walls of the vesicles which are characteristic of the "heart- 
lung " often give way, and blood then escapes into the air vesicles, driving the 
air out before it. When the blood is not more than enough to fill a small group 
of vesicles no symptoms are produced, but the blood lies there, clots, and becomes 
of a dark, almost black, colour. After a time the clot is loosened and expec- 
torated as the black or dark purple airless lumps which have been already 
described. When the amount of blood is larger, a greater part of the lung tissue 
is infarcted, even to the extent sometimes of nearly a whole lobe. This gives rise 
to one of the forms of infarct, and it may be large enough to be recognised by 
physical signs. 

» Ccntralhlf. Med. IVias,, 1880, No. 39. « Med. T, and (?., 1882, il 42. 
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With the infarction that follows pulmonary embolism the symptoms are, as a 
rule, more sudden and severe. The signs of pulmonary disturbance, dyspnoea 
pain and cough, date from the occurrence of the embolism, and may precede by 
some hours the appearance of hsemoptysis. 

Where the embolism involves a large branch of the pulmonary artery, or 
where the mechanical congestion is sudden and extreme, as, for instance, in sudden 
failure of the left ventricle, the haemoptysis may occur at once, and the amount of 
blood expectorated may be considerable. In speaking of infarction I have re- 
ferred to a case of this kiud where the symptoms were so urgent that life 
was only saved by timely venesection. 

Aeiite inflammatory congestion, — The best example of this is seen in acute 
pneumonia. The amount of blood is usually small and intimately mixed with 
the products of inflammation; in other words, the sputum consists of inflam- 
matory exudation stained with blood. Expectoration does not usually occur 
until a little while after the exudation, so that the colour is not bright but dull, 
rusty or even darker. The amount of blood is, as a rule, quite small, and only 
suflicient to stain the sputum ; when more copious it may give the sputum the 
prune-juice colour which is of such bad omen. 

Occasionally the hsBmoptysis is profuse and bright. 

I have recorded an instance of this in a case of very severe pneumonia, where there was so 
much bright blood brought up that the patient was thought to have phthisis as well, and to 
have ruptured a blood-vessel in an old cavity. The autoiwy showed that no other lesion than 
acute pneumonia was present. 

Another but less severe case of this kind is referred to in the chapter on pneumonia. 

In gangrene of the lung the sputum is generally stained with more or less of 
altered blood, but except when the gangrene has become limited, and the slough 
detached, pure blood is but rarely expectorated. It may then be profuse, but I 
do not know of any instance in which the haemorrhage of itself has been fatal. 

With abscesses of the lung, whether formed in the limg or bursting through 
it, some blood may be mixed with the pus, but rarely in any quantity 
unless a large vessel has been opened. When an abscess has ended in a chronic 
cavity, the same lesions of vessels may be produced with which the ordinary 
forms of haemoptysis are associated, viz., aneurysm and erosion of the pulmonary 
vessels, but these will be conveniently dealt with in connection with phthisis. 

Vicariotis menstruation, — I suppose it is right to refer to vicarious menstrua- 
tion as a cause of haemoptysis, but I have never seen a reputed instance of 
it which stood critical examination. I do not know of any satisfactory case 
recorded, and the majority of those best qualified to judge either doubt or d^ny 
its existence. I think, therefore, that I am justified in dismissing the subject 
thus curtly. 

HEMOPTYSIS IN PHTHISIS, 

Haemoptysis in phthisis varies greatly in amount from mere streaks in the 
sputum up to a pint or more in the twenty-four hours, and it may be described 
accordingly as streaky, small, moderate or profuse. In most cases it is 
moderate, and not more than two or three ounces in the day. It is usually 
recurrent, that is to say, a patient who has had one attack of haemoptysis is 
likely, sooner or later, to have another. In some cases hajmoptysis is so 
frequent an occurrence that a special haemorrhagic tendency seems to exist, 
and this tendency is sometimes observed to run in families and to constitute 
the family type of the disease. 
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Hicmoptysis is, however, not constant in phthisis, and appears to be entirely 
absent in about 20 per cent, of all cases ^ ; in many of the rest there may be but 
one or two attacks of haemoptysis, and those, perhaps, only of slight degree, 
throughout the whole course of the disease. The importance, therefore, of 
haemoptysis lies not so much in the amount of blood lost as in the indication it 
gives of the existence or progress of the disease. 

Haemoptysis is rarely fatal, and never except when it is profuse. It is not 
the Ciiuse of death in more than 1 or 2 per cent, of all cases. ^ When fatal it 
leads to death in one of two ways, either at once by suffocation, or gradually 
after frequent recurrence by exhaustion from loss of blood. 

On the whole, heemoptysis is not so common in acute cases as in the sub- 
acute or chronic forms of the disease. 

Except where the hjemoptysis consists of a mere streak or two in the sputum, 
its cessation is not abrupt but gradual, so that the sputum continues to contain 
blood, though diminishing in quantity and changing colour, for two or three 
days, or even longer, after the bleeding into the lung has stopped. This fact is 
important in diagnosis, and serves in most cases to distinguish hiemoptysis from 
haematemesis. 

Streaky hstmopfysis — the blood appearing in small streaks on the outside 
of the sputum. This may come from the lungs and precede a large haemorrhage, 
but in the vast majority of cases it comes from the bronchial tubes. As a 
matter of fact, streaky haemoptysis is far more frequent in bronchitis than in 
phthisis. When it occurs in phthisis it is due generally to the same cause, viz., 
the rupture of distended capillaries in the bronchial tubes as the result of violent 
coughing ; but when the tubes are the seat of tubercular ulceration, bleeding 
may sometimes take place from the ulcerated surface, usually in small amount, 
producing the form of haemoptysis we are describing, but occasionally in larger 
amount. 

Small h«mapf]/sis, — The blood may be in very small amount and intimately 
mixed with the sputum, giving it a dull red or rusty colour, as in pneumonia, 
or a pale pink salmon tint. This is often not recognised by the patient as blood- 
spitting. 

Sometimes small dark lumps are brought up, as in mitral disease, and pro- 
duced in the same way by slight leaking from some of the minute vessels in the 
walls of the vesicles, the blood having been kept long enough in the lung to 
undergo the colour changes. Such hmips are usually expectorated at the end 
of a larger haemoptysis, and rarely constitute the whole attack. 

Afoderate hsRmopt/jsis. — The ordinary haemoptysis in phthisis is small, and 
does not amount to more than one to two or three ounces in the twenty-four 
hours. The blood is bright red in colour, frothy, i.e., containing air-bubbles, most 
of them of small size ; it is alkaline, mixed with the sputum, which presents the 
ordinary phthisical characters, and does not clot. It is brought up in small 
mouthfuls at a time with repeated coughing, but, as a rule, without much effort. 
The patient often volunteers the statement that after a short cough some- 
thing was brought up into the mouth which felt warm, and which was recognised 
by the taste, or observed on expectoration, to be blood. 

Profuse hssmoptysi's. — When the blood expectorated in the twenty-four hours 
reaches half a pint or more, it may be called profuse. The patient coughs 
almost constantly, and with every cough brings up a little blood, so that in the 

1 West, Med. Chir. Tr., Ixviii. 
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course of the twenty-four hours the quantity mixed with the sputum may 
amount to a pint, but this quantity is rarely exceeded. Such hfemoptysis may 
last for many da^-s. Thus I have known an instance in which the patient con- 
tinued to spit up more than half a pint daily for forty-five days, at the end of 
which time he died of exhaustion. 

Clinically profuse haemoptysis may be divided into two groups, according as 
it is fatal or not. 

Fatal luemopff/sis is rare in phthisis, and does not account for more than 
1 or 2 per cent, of the deaths, that is to say, out of every 100 persons who 
die of phthisis, 98 die of some other cause than haemoptysis. 

In the fatal cases deiith is brought about in one of two ways, either by 
suffocation or by exhaustion. 

In the former, blood is brought up in great gushes and chokes the patient, so 
tliat he dies suffocated in a few minutes. To this form the descriptive name of 
Suffocative Ilaemoptt/sis has been given. In the latter the hsemorrhage is not 
so profuse, but is frequently repeated day after day, until at last the patient 
dies of exhaustion consequent on the continued loss of blood. 

The pathology of fatal haemoptysis in phthisis. — The followmg 

account is bused upon the experience of fifteen years at the Chest Hospital,^ 
Victoria Park. The cases number 26 — 20 males and 6 females. 

Aye, — Of the 26 cases, 20 were males and 6 females. 

Age 15-20 20-25 25-30 30-35 35-40 40-50 50-60 
Males ..22 4 2 2 3 4 .. 19 

Females ..3 1 1 1 0... 6 



Totiils . .'i 3 5 2 2 4 4 ... 25 

In one of the 26 the age is uot given, and although the numbers are too small 
to justify any absolute conclusion, this table seems to show that there is no 
special liability at any particular age. 

The earliest case was in a lad of 16, and the latest in a man of 53. 

Sex. — It is noteworthy how much more frequent these cases seem to be in 
men than in women, in the proportion of 20 to 6 or 3^ to 1. 

This may be associated with the fact that the male has a greater power of 
resistance to phthisis than the female, or, in other words, that the disease more 
often becomes chronic in the male. 

Cafute of hsemoiThage, — The source of the hsemorrhage was found in 17 cases 
out of 25, and proved to be aneurysm in 1 1 and ulcerated vessel in 6. 

In tho cases in which I made the autopsy myself I only tis-ice failed to find the source, 
Aud one of these cases of failure is not incluaed in the present nimiber. Kidd examined 80 
cases and found the ruptured aneurysm in 70. 

Too much stress must not be laid upon the term used, for ruptured aneurysms sometimes 
look like ulcerated vessels, especially when, by the force of the blood-stream, the whole or 
nearly the whole of the sac has been torn away, and I further observe in the post-mortem notes 

of recent years that aneurysm 18 a term more commonly found t^ " ^'^ vessel, while in 

some of the earlier notes the diagnosis of ulcerated vessel he ">« added, " No 

saccular dilatation found," but, for the reasons '«''•" ♦K« explai "Kiuate. 

In my own cases I have only once or ''^erai *ny cases of 

aneurysm, and Rasmusseu says that he hf i vessel bp 

distinguished from aneurysm. The differenc one • 

terms than of reality. 



* Med, Chir. Tr., Ixviii. Two important 
Med. y., vol. xiv., and Douglas Powill, Tr, 
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Tlie condition of ifie lungs, — Phthisis was in all cases present, and was clearly 
the primary cause. Cavities were always found, and cavities not of recent date, 
but with thick fibroid walls, and ribbed or crossed by coarse trabeculae, such as 
are found usually in the most chronic forms of phthisis. 

Both sides were similarly affected, though not to an equal degree, in 16 cases, while in 9 
one side only was excavated, the opi)osite lung being in the condition of complementary 
emphysema or comiHjnsator)' liyj)ertropny. 

In other words, profuse hapinoptysis generally occurs in chronic phthisis, or from chronic 
cavities, not very often in the sub-acute, and rarely in the acute form of the disease. 

The si/le, — The haemorrhage came from tlie left side for certain in 11 cases, and with 
probability in 5 more ; and from tlie right side for certain in 6, and with |»robability in 3 more. 
So that the left side is more often the source of the haemorrhage than the nght in the proportion 
of 16 to 9, or nearly 2 to 1. 

It does not, liowever, necessarily follow that the source of the hsemorrhage is found upon the 
side most affected, or, if so, in tlie most diseased ^)art of it. 

Th/i scat. — Any chronic cavity, whatever its size, may be the source of the haemorrhage, from 
a small single cavity — the only s|M)t of disease, it may be, in the lung — not larger than a filbert, 
to an enormous cavity, produced by the complete excavation of the whole lung. 

The canty from winch the liaemorrhage c^me was in the upi>er lobe 9 or probably 10 times, 
in the middle lobe twice, and in the lower 7 times, and of these last it was found 6 times in the 
aj)ex of the lower lobe. In two cases the whole lung was excavated. 

In the majority of cases the hsemorrliage came from the upi)er lobe. The next commonest 
source was the ai)ex of the lower lobe, or in the middle lobe. The lower mrt of the lower lo1)e 
is an unusual |)08ition. The favourite seat, therefore, is the middle of the lung laterally, and 
near the periphery, whether in the lower jiart of the upi)er lobe or the upi)er i>art of the lower. 
This is also the spot at which i>erf()ration most frequently occurs in pneumothorax, and it is 
interesting to associate these two facts together. 

Aneunrsm of the pulmonary artery. — A distinction is often made be- 
tween aneurysms, i.e., definite sacs or pouches, and ectasias or dilatations. 
I do not think it desirable or necessary to make this distinction, for the two 
classes are differentiated by no fixed characteristics, and there is every transi- 
tional stage between the one and the other, so that it is simpler to regard 
them as different degrees of the same affection, and to speak of them all as 
aneurysms. 

These aneurysms spring always from a branch of the pulmonary artery, 
sometimes from one of the main divisions, but more often from a medium-sized 
branch, though frequently at only a very short distance from the origin of the 
smaller branch from the main trunk, so that a bristle may pass quite easily 
at once into the main vessel. These facts are of importance, 1 think, as 
bearing upon the origin of these aneurysms. They develop, as a rule, in the 
longitudinal axis of the vessel, away from the main trunk and into the lung- 
cavity. 

They are usually found upon a trabecula which forms a more or less 
prominent ridge in the walls of the cavity ; sometimes, though rarely, upon a 
trabecula which crosses the cavity. Occasionally there is no indication of the 
trabecula, but the aneurysm projects at once from what appears to be the 
smooth wall of the cavity. 

The trabecula) are the remains of the indurated vessels and bronchi of the 
lung, and are largest towards the root of the lung. Hence the aneurysms also 
are found in the part of the cavity nearest to the root. Cavities, therefore, in 
which aneurysms are being searched for may be opened through the pleura, i.e., 
from the periphery, w^ithout risk of destroying the aneurysm. 

Their shape is, as a rule, more or less globular, arising from one side of 
the vessel. Those of large size have frequently secondary pouches or sacculations 
upon them, and sometimes look almost like a mulberry. At other times they 
form more irregularly oval swellings, also with secondary sacculations. This is 
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AiieoryBm of the pulmonary artery in b 

clironic cavity of the luQKi the walls of 

which «re very thick. The cavity has 

also jmfnTated iuto the pleura, produc- 
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of ectasias is giveu. True fusiform aneurysms 
Liii;^s almost impossible. 

The aneurysms are usually small, 
sometimes not larger than a pe-a, only 
very rarely larger tlian a Morella cherry, 
i.f,, J iuoh to J iuch iu diameter. 
AneuryijDis an big an a walnut are very 
uuUBiial. I have recorded two of this 
uize ; one of them, oval iu shape, meiv- 
sured oite inch and three quarters loug 
and one inch wide. I have never met 
with a description of a larger aneurysm 
than this. There is no relation between 
the si/e of the cavity in the lung and the 
occurrence or size of an aueurj'sm. The 
cavity may be so small as to be com- 
pletely filled by the aneurysm, and that 
too when other much larger cavities are 
present {<■/. fig.). In two of the cases 
I have recorded the cavity was formed by 
excavation of the whole luug, while the 

J" J^-"" aneurysm was of the usual size. 

, (^^ Anouryama are in most cases single. 

This is remarkable, but instances of 
multiple aneuryBm are recorded by many 

this series had several,^ and Kidd records a caae 



observers. One of the c 
in which there were 23. 

With regai-d to dnltim}, Rasmussen stated that pulmonary aneurysms never 
contain laminated clot. Further oliservation proves this statement to be 
incorrect. It is, however, true tliat they frequently do not. The larger 
aneurysms generally do according to my experience, and many of the smaller 
ones may. Dr. Percy Kidd's case is a notable instance of this, for nearly every 
one ot the numerous aneurysms there found was occupied by laminated clot, 
which in some nearly filled the cavity completely. 

Many of the eohd lumps found projecting from the walla of chronic cavities 
are, I believe, aneurysms, which liavo become obliterated or cured by clotting, iu 
the same way that aneurysms cure elsewhere ; but clotting does not necessarily 
prevent rupture in pulmonary, auy more than in other, aneurysms. 

Clotting often occurs not only in the sac, but also after rupture outside it in 
the cavity, and this clot, too, is sometimes laminated. The size ot the aneurysm 
thus becomes sometimes deceptive, and it appears much larger than it really is. 

This clotting may explain the cases of remittent biemoptysis, but thougb 
essentially a conservative process, whether within or without the sac, it doee Dot 
necessarily prevent a fatal result, 

The seat of rupture is generally at the periphery, i.e., at a point distant from 
the vessel from which it springs, but occasionally it is found at the base ot the 
sac, as it were between the sac and the vessel. 

The aperture is sometimes small, and may then be easily closed by clotting ; 
at other times it is irregular and large, and in some cases the whole sac or the 
greater part of it is torn bodily off, and the reut iuto the vessel is represented by 

' The oases are set out in the orijjnal paper. 
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the origin of the sac. Some of these casea woiilrl look very like simple erwion of 
the vessel. In aome of ray own cases. I was ouly able, after careful examination, ' 
to satisfy myself that I had au aneurysm ami not an erosion to deal with. I 

As ill aneurysms elsewhere, the final rupture rarely conies without warning,.! 
In most cases there is, or has been within recent periods, some prunionitoryJ 
htemoiThage. This clinical fact, associated with the known pathology, shows tlu 
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af early and strict treatment of even slight hemorrhage in clironio 



luifiortftnce 
phthisis. 

KosmuSBen drswa a diiitiDctiaD &9 to the access and the amount of hsemoiThsge between the 
tWD cliusea, which he makiia, of sneurysm and ectasia, bnt I du not think so sharji a distinction 
ia warranted either by clinical eipcrience or by palbnlogicol obanvatioii. 

The paHiogtnesis of pulmonary aneurysm is, I think, simple. There is no 
case recorded, so far as 1 am aware, of an aneurysm of the pulmonary artery 
developing in an otherwise healthy lung. It is conceivable that atheroma or 

' Jlitic diaoase^ or some other primary affection of the pulmonary artery, might 
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lead to aneurysms, but such conditions are, to say the least, very rare, and I 
know of no conclusive case recorded. Hence we are justified in connecting the 
development of the aneurysm with a pre-existing cavity in the lung. 

The development of the aneurysm may be attributed : 

I. To changes set up in the walls of the vessel, of an inflammatory or 
degenerative nature, by direct extension from the walls of the cavity. 

In nearly all acute inflammatory, or rapid cases of phthisis, clotting occurs in the vessels of 
the neighbourhood, and they are early obliterated. When the process becomes circumscribed, 
and a chronic cavity is formed, it frequently happens that a vessel of larger size remains 
unobliterated, and that its coats become subsequently involved in the same fibroid change which 
has occurred in the walls of the cavity. If the vessel remain x>fttent the blood pressure within 
slowly distends the libroid part to form a jwuch. 

II. To the want of support upon the side towards the cavity, so that this 
side of the vessel is not only the weakest in itself, but also the direction of least 
external resistance. 

It is, moreover, not unusual to find the vessel from which the aneurvsm spring constricted, 
or even perhaps completely obliterated peripherally, a condition which tends sfill further to 
promote the formation of aneurysm, by making the same spot also the point of maximum 
pressure from within. 

These facts explain the association of aneurysm with chronic cavities only. 

Ulceration of Vessels. — Where a cavity is of more recent formation and 
has not passed into the chronic stage, or where in a chronic cavity ulceration has 
set in, the changes in the walls of the vessel are of a more acute character. They 
too may become involved in the ulceration, and after considerable thinning may 
rupture. But in most cases this is prevented by clotting within, and the vessel 
is quickly obliterated. This occlusion of vessels is so common in phthisis that it 
has been regarded as one of the most characteristic features of the disease. If it 
were not so, haemorrhage ought to be even more frequent than it is, and fatal 
haemoptysis one of the commonest causes of death. The contrary is, however, 
the case. . 

Although the pulmonary artery is the vessel usually affected in both aneurysm 
and ulceration, still the pulmonary vein may be attacked. I have met with one 
case of this kind in which death was due to idceration of a branch of the 
pulmonary vein, but it is the only case I know of. 

The facts established a1x)ut fatal pulmonary haemoptysis are briefly these : — 

1. Chronic phthisis is the predisposing condition of the lung. 

2. Rupture of an aneurysm or ulcerated vessel is the immediate cause. 

3. It may occur at any age. There is no period of life which is specially 
liable, nor any which is exempt. 

4. Men suffer more frequently than women, in the proportion of about 3 to 1. 
Possibly the greater frequency of chronic phthisis in men may account in part 
for this. 

5. There is, I believe, no case of fatal haemoptysis recorded in which the post- 
mortem examination disclosed the lesions of acute phthisis only. 

6. Diligent search will rarely fail to discover the source of the haemorrhage, 
and, considering the difficulties, occasional failure is hardly matter for surprise. 

7. In the great majority of cases the haemorrhage is due to the rupture of the 
sac of an aneurysm of the pulmonary artery. In the small minority it is traced 
to ulceration of a branch of the pulmonary artery, or possibly, in some very rare 
cases, of the pulmonary vein. 
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8. Of puLnwnary aneurysms the facts known are these : — 

a. They are of small size, rarely larger than a Morella cherry, often much 
smaller. 

h. They always occur in chronic cavities, which they may sometimes com- 
pletely, but more often only partially, fill. 

c. They spring from a prominent trabecvda either situated upon the walls of 
the cavity or crossing it, or else directly from the walls of the cavity itself. 

d. They are, as a rule, globular in shape, but not unfrequently irregularly 
pouched and attached to the vessel by a broad base. 

A distinction has been made between aneurysms and ectasias or partial 
dilatations, but the difference is only one of degree. 

e. They are often surrounded by laminated clot, so that their size becomes 
deceptive. 

/. Frequently also they contain laminated clot, though this has been denied. 

g. The vessel from which they arise is generally of moderate size, two to three 
lines in diameter. They are, however, often situated close to the origin of this 
vessel from one of the main branches of the artery. 

h. The rupture varies much in size ; sometimes it is a linear slit, more often 
an irregular rent, and sometimes nearly the whole sac of the aneurysm is torn 
off; so that the difficulties of diagnosis from an ulcerated vessel become very 
great. 

i. They are frequently single, but many cases are recorded in which more 
than one existed, and in a few cases they have been numerous. 

j. The cause of aneurysm is to be referred in the first place to chronic changes 
set up in the walls of the vessel by extension from the w^alls of the cavity, 
and secondarily to want of support on the side towards the cavity, as well as to 
partial obliteration of the disttil portion of the vessel. 

k. The cavities in which aneurysms are found are always chronic, with fibroid 
and usually trabeculated walls. They maybe of any size and occupy any position 
in the lung, but they are more frequently small, and their favourite position is 
in the mid-lateral region peripherally. They are sometimes completely, but more 
commonly only partially, filled with the aneurysmal sac, and frequently contain 
clot, which may be decolorised and laminated. They may sometimes be so small, 
and the pulmonary disease so limited, that diagnosis of the lesion during life 
may be almost impossible from physical signs alone. 

9. Ulceration or erosion of vessels is a much less common cause of fatal 
h«3mopty8is than aneurysm. 

It occurs, however, under similar conditions. Usually it is the pulmonary 
artery which is affected, but on one occasion I found the rupture in a branch of 
the pulmonary vein. 

It is conceivable that ulceration might lead to fatal haemorrhage in acute 
phthisis, but I do not know of any post-inortem of this kind recorded ; for the 
vessels, though of course early and considerably involved in the disease, become 
quickly plugged and impervious. 

The question now arises, " Are the causes of profuse pulmonary haemoptysis 
the same in the non-fatal as in the fatal cases 1 " 

In order to establish the identity of pathology in the fatal and non-fatal forms, 
it will be necessary to show — 

1. That, except in respect of the result, there is no clinical difference between 
the two sets of cases ; and 

2. That aneurysm and ulceration of the pulmonary vessels, whether after 
rupture or not, may heal. 
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Of the fatal cases there are two groups. In the first, death is sudden, and to 
this the name of Suffocative Hssmoptj/sis has been well given, for the patients die 
after a few minutes, suffocated by the blood poured into their air-tubes. In the 
second, the haemorrhage occurs again and again, and death is the result of 
exhaustion from loss of blood ; but even in this group death may be sudden at 
the last, though it is then due not so often to suffocation as to cardiac syncope. 
To this second group the name of Remittent Ustmoptysis has been given — an 
appropriate name if used, in the sense in which it is applied to fevers, to mean a 
haemorrhage which recurs before the previous one has completely ceased. But 
all remitteut haemoptysis is not fatal, and from this group of non-fatal remittent 
haemoptysis we pass to another class, which may on the same analogy receive the 
name of Intermittent Hxmoptysis^ but which differs from the previous group only 
in the longer intervals between the attacks and in the complete recovery mean- 
while, so that we may trace clinically every gradation, from the non-fatal inter- 
mittent and non-fatal remittent to the fatal remittent, and finally to the 
suffocative haemoptysis. 

I omit entirely for the present the consideration of haemoptysis which does not 
deserve the name of profuse. For here we have to deal with a more obscure and 
difficult pathology, though there can be little doubt that the process and the 
lesions are the same. 

1. The following cases establish the first of the propositions, viz., that the 
cases of profuse haemoptysis, w^hether fatal or not, all belong to the same clinical 
family. 

(1) Hsemoptysis fatal from suffocation. 

Case I. — Ilemittent hcemopiyHis — Short duration — DeatJi from suffocation — Ruptured 
aneurysm. — John R., aped 38, ill two yeara, admitted vrith very extensive excavation of the 
left lung. After }ie had been in the hosjutal for five weeks, he was seized with pivfuse haemop- 
tysis, and spat daily for six days al)out a pint of blood. On the. seventh day he died suddenly 
in a more profuse attack than usual. 

The })08t-viorteui showed that tlie left lung was completely excavated, a few coarse ridges only 
remaining at the root over the course of tlie great vessels and bronchi. Ui)on one of them was a 
ruptured aneurysm as large as a cherry. * 

Case II. — RemiUenl hcemoptysis — Long duration — Death from suffocative hoemoptysis — Large 
ruptured aneurysm. — George G., aged 21, a labourer, was admitted for hamoptysis.^ He had 
had a cough for about fifteen months, and had occasionally spat up a little olood, but never 
much. A few days bt^fore admission haemoptysis began again, and rapidly became severe. The 
patient was in tlie liospital forty-five days, and 8i>at up on the average half a pint of blood daily, 
at first regularly every day, but towards the last, two or three days at a time |>assed without 
haemoptysis. In the last attack he brought up 37 ounces, and died of suffocation. 

The post-mortem examination disclosed but little chance in the left lunc, but the right was 
adherent, excejjt the lower [wirt, wliere there was a localis^ empyema, contaming about one pint 
of ])us. The upper wall of this cavity was formed by the collapsed lower lobe of the lung, in the 
mid-lateral region of which was an irregular cavity about two inches in diameter, filled for the 
most |>art with laminated clot. Occuj)ying the upi)er part of the cavity was an aneurysm, oval 
in shape, and njoasuring IJ inch by J inch. The rupture was a small linear slit, one eighth of 
an incii long. 

(2) Haemoptysis fatal from exhaustion. 

Case III. — Remittent hoemoptysis — Death from exhaustion — Aneurysm — Limited lung 
lesion.— A man, aged 45, had been in good health and in active work until fourteen days before 
admission, when, after running some distance, he was seized with haemoptysis, which since that 
time had returned on the slightest exertion. In the hospital he had several attacks of profuse 
and obstinate hoemoptysis, and finally died of exhaustion. 

* Pathological Society^s Transact ions, vol. iii. p. 25, '^ Ibid., vol. xxxv. p. 94. 
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Both the lungs were emphysematous, and in other respects healthy, except that in the left, 
in the upper part of the lower lobe, two small old cavities with fibroid walls were found, and in 
one of these a ruptured aneurysm the size of a cherry. 

This case is important, as shovring how very limited the disease may be, and how difficult, 
and perhajts imiK>ssible, it may sometimes be to diagnose it. 

The next case illustrates these facts again. 

Case IV. — Remittent haemoptysis — Death from suffocative haemoptysis — Limiied lung le»ion, — 
A woman, aged 46, was brought in dead, having been found lying in a j)ool of blood. ^ She 
had been, it transpired, an out-|)atient for a few days for slight haemoptysis, but until this 
attack she had been, though never strong, in her usual health. She was the mother of twelve 
children. 

Both lunss were healthy except in two places. At the apex of the right lung was a small 
wedge-shaped patch of fibroid induration, containing several small cavities with dense fibroid 
pigmentea walls. In the base of the lung was a second (>atch of similar induration with similar 
cavities, and in the largest of these, the size of a walnut, was the aneurysm which had ruptured. 

I desire to draw special attention to these latter cases, as showing how limited 
the lung disease may he. 

The last case especially suffered from only slight haemoptysis, such as would 
ordinarily gire no anxiety, until the sudden fatal htemorrhage occurred. This is 
very suggestive as to the pathology even of slight haemoptysis. 

(3) ThQ cases which belong to the third group, that of remittent haemoptysis 
with recovery, are common, and I need only select one or two as illustrations. 

Case V. — Remittent hcetnoptysis — Long duration — Recovery. — Maurice N., aged 32, with no 
family history of phthisis, had slight X)lcurisy at 20, and since then had suffered occasionally from 
cough. He spat olood for the first time four years before admission, in slight amount onlv. In 
the second attack, one and a half years later, he brought up a pint of blood on one da^, ana small 
quantities for about a week. The third attack came on three months before admission. It was 
very profuse, and he was laid u]> for a month. On 21st December he had another attack, and 
expectorated a pint of blood. On the 24th and 25th he drank a ^ood deal, and had spat blood 
every day since in varying amount. After his admission the bleeding rapidly subsided, and after 
a fortuignt he was discharged. A week later he was readmitted with Immoptysis. On the 14th 
of Januaiy he spat about 6 ounces ; on the 15th about 10 ounces ; on the 16Ui, 6 ounces ; on the 
17th, 13 ounces. A little only on each succeeding day until the 21st, wlien he again brought up 
10 ounces. The bleeding then gradually subsided, and he was free until 4th February, when a 
few ounces more were brought up, and a little s|)at for a few days longer. On 14th February the 
patient had another slight attack, lasting also a few days, and on 20th March he was discharged. 

The physical signs were very indefinite, but there was some crepitation in the region of the 
right nipple. 

(4) The fourth and last group consists of cases of intermittent hsdmoptysis. 
It is quite unnecessary to bring forward cases of intermittent haemoptysis 

which did not die of haemorrhage. All the cases last referred to would serve as 
illustrations prior to the last fatal attack. 

The series of cases of profuse haemoptysis is as follows : — 

1. Cases of simple suffocative haemoptysis. 

2. Cases of remittent haemoptysis which were fatal — 

(a) From suffocation. 
(P) From exhaustion. 

3. Cases of remittent haemoptysis which recovered. 

4. Cases of intermittent haemoptysis which, after several attacks, ended at 

last fatally from haemoptysis. 

5. Similar cases to the last, which recovered. 

In all the fatal cases above referred to the same pathological lesions were 
discovered post-mortem. 

' Patfiologieal Society* a Transaction s^ 187S, p. 41. 
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2. I turn now to the second proposition. 

If the pathology of the fatal and non-fatal forms of hsemoptysis be the same, 
we require evidence that aneurysm and ulcerated vessels, to the rupture of which 
the haemorrhage is in both cases attributed, may heal. 

I will take the question of aneurysms first. Several of the cases described 
show the presence in the aneurysm of laminated clot, and disprove therefore the 
assertion of Rasmussen that laminated clot is never found in pulmonary 
aneurysms. 

In two cases the aneurysm was embedded in laminated clot. 

Partial adhesions also often form between the sac of the aneurysm and the 
w^alls of the cavity. When the cavity is small and the aneurysm completely fills 
it, as it often does, complete adhesion may take place, and in this way the sac 
may obtain adventitious strength. In one case of this kind rupture took place in 
the only unprotected part, viz., at the mouth of a bronchus. 

It may be objected, however, that if pulmonary aneurysms did heal in this way, they ought 
to be frequently found post-uurrtem. It is quite true that not many cases of this kind are 
described, but the explanation is, I think, simple ; for, in the first place, they are hardly ever 
looked for, except when haemoptysis has been a leading recent*symptom, and the difficulties of 
finding them are much increased when there is no blooa-clot to guide the search. 

Dr. Percy Kidd found aneurysms in 15 i)er cent. oi\A% post'Tnortems^ usually only one, some- 
times several, and in one case he found twenty-two in one lung, most of them filled with consoli- 
dated clots, but one had ruptured. 

Many of the "fibroid masses," so frequently described in phthisis as existing on or in the 
walls of cavities, and of which no satisfactoiy pathological exjuanation is often given, prove to 
be, on cai-eful examination, obliterated aneurysms. 

The cure of ulcerated vessels admits of clearer proof. Though rarely a cause 
of fatal ha)moptysis, ulceration is a very common cause of profuse hcemoptysis. 

From the very earliest commencement of excavation in the lung there is an active destruction 
of vessels. That hsemoptvsis is not constant in every case alike, and that profuse hsemoptyais is 
not more common, depeua u|>on the obliteration of vessels, which is almost part of the oisease. 

As with vessels in other jwrts of the body, the more acute the disease in their neighbourhood, 
the more certain, if they become involved in the process, is their rapid obliteration. It is only 
in connection with the more chronic processes that they are likely to remain per\'ious, and so 
lead to hsemoiThage. The most cursory examination of phthisical cavities establishes the 
applicability of these facts to the |)athology of the lungs. 

Though possible, it is extremely improbable that profuse haemorrhage*should 
occur in acute phthisis. Many, if not all, of the cases of phthisis ab haemoptoe, 
where profuse haemoptysis is the first symptom of a disease which afterwards 
runs an acute course, are not cases of new disease, but of old disease starting 
afresh. Cases III. and IV. show how limited the lesions may be in the lung, 
which give rise even to fatal haemoptysis, and prove that the absence of physical 
signs is no evidence of the absence of chronic lesions, which may well be too small 
to be recognised by physical examination. 

Instances of complete recovery after severe bleeding into the lungs are so 
common from various causes as to prove beyond question that it is not the blood 
itself which produces the disease, but something which the blood brings with it. 
This something is, of course, the infective tubercle bacillus. 

From these considerations we should a priori expect that profuse haemorrhage, 
in tubercular phthisis at any rate, could only occur in chronic disease ; for 
aneurysms take some time to grow, and ulceration, if acute, leads at once to 
thrombosis; and further, that aneurysm will be a far commoner lesion than 
erosion. Each of these expectations is abundantly confirmed by post-mortem 
examination. 
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The evidence brought forward is sufficient, I think, to establish the required 
propositions, viz., that the causes of profuse haemoptysis are the same, whether the 
case be fatal or not, viz., aneurysm or erosion of a vessel ; and further, that in 
both cases alike cure is possible, and of not uncommon occurrence. 

PROGNOSIS OF HiEMOPTYSIS. 

Profuse haemoptysis may be fatal at once by suffocation, or after a time, by 
exhaustion. Where the amount is small, it is not the loss of blood but the 
cause of the haemoptysis that affects the prognosis. Thus even a streak or two 
may be alarming where the patient has a thoracic aneurysm, and may be the 
warning of rupture. 

Again, haemoptysis in an apparently healthy person is a grave symptom as 
indicating the existence of tubercular disease of the lung. In established phthisis, 
haemoptysis often, so far from doing harm, seems to do good, and is quite as 
often followed by improvement as by exacerl)ation of symptoms. 

The effects of injury and wounds of the lung prove that the mere presence of 
blood in the limg is followed by no evil results, the blood being rapidly and com- 
pletely removed by absorption and expectoration, and no lesions follow. Dead 
blood, however, is a favourable soil for the development of infective organisms, so 
that in some cases infection may occur either from germs already present within 
the body or introduced afresh from without. Thus it may happen that inflam- 
mation of any degree of intensity may follow haemorrhage into the lung from the 
mildest form up to the most septic, ending in abscess or gangrene. So again 
when phthisis follows or starts afresh after haemoptysis the explanation is that the 
blood has come from some pre-existing tubercular Ciivity, and has carried with it 
over the lung the germs of tuberculosis. The risks of inflammation or phthisis 
depend upon the nature of the lesion to which the haemorrhage is due, and the 
prognosis tliercfore varies with the cause of the haemoptysis, but, speaking gen- 
erally, blood of itself is simply absorbed and leads to no lesion. 

TREATMENT OF HiEMOPTYSIS. 

The importance of haemoptysis and the need for active treatment varies 
with the amount of bleeding and the cause which has produced it. When the 
haemopt3rsis is symptomatic as in pneumonia and infarct, accidental as in 
whooping-cough and bronchitis, or premonitory as in thoracic aneurysm, the 
nature of the case will determine how far treatment is necessary and what form 
it shall take. But in many instances the cause is not known at the time, and 
cannot be determined, for minute examination is impossible while the bleeding con- 
tinues, and in such cases the treatment must be conducted on general principles. 

In phthisis the general tendency of haemoptysis is to spontaneous cure, i.e., it 
tends to cease of itself if the patient be not placed under unfavourable conditions. 
It is this fact that makes it so difficult to estimate at their proper value the effect 
of drugs and the other methods of treatment employed. 

Hence it follows also that with the slighter degrees of haemoptysis, general 
treatment is all that is necessary, and that it is only with profuse haemoptysis that 
the special forms of treatment will be required. 

1. Treatment of slight and moderate Juemoptysis. — For the treatment of slight 
and moderate haemoptysis, general management upon common-sense principles is 
all that is necessary, and the administration of special drugs is of subordinate 
importance. 
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General wuma^femfni, — Rest of the body in general and of the respiratory 
oi^zans in particular is the chief guiding principle. 

The patient must be kept in bed and all movement forbidden. He should 
not be allowed to get out of bed for any purpose whatever. If this is unavoidable, 
or such strict rules are not thought necessary because of the slightness of the 
haemorrhage, the patient should 1& told to move slowly and gently. Too rigid 
adherence to the rule of absolute rest is not always advisable ; for instance, the 
difficulty of passing water ;uid motions while lying in bed, experienced by those 
unaccustom^i to it, may lead to an amoimt of straining and excitement which 
may cause moiv effort than if the patient had been allowed to get up out of bed 
quietly for those purposes ; but as movement accelerates both the respiration and 
circulation, the more strictly the rules of rest are enforced the better. 

The patient should lie in the semi-recumbent position, with the shoulders 
raised and the head comfortably supported, the object being to keep the bleeding 
parts as high as possible, so as to relieve them of the pressure of gravity. This 
position is the ouo the patient often spontaneously assumes, as being that in which 
he is able to cough aud expectorate with least exertion. 

All talking must W forbidden on account of the excitement and fatigue it 
causes, as well as l^eeause of the respiratory effort it entails. Whatever the 
patient may have to say should be said quietly in a low voice or in a whisper. 

Cough is a necessary part of haemoptysis, and need not be checked unless it be 
excessive. This must be estimated by its relation to the expectoration. In 
most cases the cough is short and easy, and the sputum is brought up without 
much effort. Sometimes it is paroxysmal and out of all proportion to the 
expectoration. Then it must W checked, and for this purpose nothing is better 
than a little opium, in a mixture with glycerine and chloroform. AVhere the 
paroxysms are very severe, a few drops placed upon the tongue often control 
them. 

The circulation must also l>e kept quiet. This is another reason why move- 
ment must Iv avoided. Kut as both respiration and circulation are easily 
affeotci by nervous conditions, all mental effort and excitement must be avoided 
or contn^lloil. Hemoptysis always causes great alarm, especially if it be a first 
attack, or if, when not the first, it l»o unusually severe. The patient almost 
always thinks that he is going to die. An assurance that this is most unlikely 
is a better seiiative than any drug : but if a drug be necessary, the best for this 
purjxwie is opium or morphia, administered as required either by the mouth or 
by a subcutaneous injection. 

The nx>m in which the patient is lying should be kept cool, i.e., neither too 
hot nor t<x> ci>ld ; ci>Ki es[x>cially is to W avoided as so likely to increase cough. 

The K^wels should l>e assisteii with a slight laxative, for the confinement to 
beil is likely to cause cousti}>ation and consequent straining. For this reason 
it is usual to administer a mild purge at once, and to keep up the action of the 
bowels by small doses of some saline purge like Epsom salts. 

Tlie diet must l>e carefully n^ulated. The food should be light and easily 
digestible. It should be given cold, not actually iced but cool, for very cold 
food is, I think, worse than very hot Stimulants must be entirely avoided, 
unless specially indicateii by exhaustion, and thou discontinued as soon as may 
be. The patient is therefore put at once on liquid food ; but even this must not 
be given in unlimited quantity, for an ovoFHiistondoil jitomach will embarrass the 
respiration, so that the amomit of liquid must l>e kept somewhat under thA 
average. It is a mistake to let the patient* Rljf^e their thirst with milk 
"is will not be digested in too lar v, but will lie fermen 

»mach, and produce wind. For ^t to let the patiei 



Sec. 49.] HEMOPTYSIS. 393 

small lumps of ice, or to drink water acidulated with phosphoric acid or lemon 
juice. 

As soon as may be the diet should be concentrated, and small quantities of 
solid food given, such as pounded or finely mixed chicken or mutton. 

Medicinal Treatment — So far as drugs go, all that is necessary in these cases 
of slight haemoptysis is a little opium and a saline purge, with perhaps some ergot. 

It is a common practice to administer small doses of miueral acid, of which 
the dilute or the aromatic sulphuric acid are the favourite, or to give gallic acid, 
tannic acid, alum, or lead acetate. Opinions as to the actual efficacy of these drugs 
vary greatly, but all writers agree that the addition of opium greatly increases 
their efficacy, from which I think we may conclude that it is to the opium that 
their real activity is due. 

2. Treatment of profuse hamioptysis. — In the severe cases of haemoptysis 
the general principles of treatment are the same, but they must be most 
rigidly enforced, and supplemented by other methods, the aim of which is 
specially directed towards controlling the bleeding. 

Hxmostatica, — Of these tannic acid, gallic acid, the mineral acids, and 
acetate of lead are the favourite remedies. 

OcUlic and tannic acid, — Tannic acid is probably not absorbed as such but is first converted 
into gallic acid in the stomach, and it is the latter drug that is most commonly prescribed. 
Gallic acid is most conveniently prescribed as the ^lycerinum, of which half a drachm to a 
drachm may be given in water every hour or so, accoraiiig to the urgency of the case. 

Tlie mineral acids are also frequently given, the favourite being sulphuric acid. Their effect 
upon haemoptysis is absolutely nil, but they are grateful to the palate, and in combination with 
gallic acid and opium, enter into most of the stock prescriptions for haemoptysis. 

Acidi Gallici, gr. x ; [or Glycer. Acid Gall. , 3 ss to 3 i] ; Acidi Sulphur, dil. , TTl xv ; Aquam. 
adii. 

This dose to be taken every hour or every two hours. 

To this may be added Tt Oj)ii, TTl ii or TTl iii ; or Tt. Camphor Co. , TH. xxx. 
When the ])re|)aration coutauis opium the fi-equency of its administration will be determined 
by the amount it contains. 

Alum has been also employed, but it is useless, and so are rhatuny and catechu. Common 
salt is a popular remedy, given in doses of a teaspoouful every half hour or so. Its real effect is 
nil, and it, of course, considerably increases the thirst 

The perchloride and other astringent T)rei)arations of iron are usually regarded as mischievous 
in haemoptysis. If administered in full doses they are very likely to ui>set the stomach and to 
confine the bowels, results which it is desirable to avoid. 

Acetate of lead is a stock remedy. It is stated to act as a sedative to the heart, ^ and at the 
same time to increase the clotting properties of the blood. It is given in full doses, not less 
than 2 trains every hour, and almost invariably in combination with opium. Whatever effect 
lead and opium may have U|>on intestinal haemorrhage, the effect ui>on haemoptysis is probably due 
rather to the opium than to the lead. 

The di-ugs are given either in solution or as a pill. The solution is the best form, for pills 
take some time to dissolve, and are less certain in action. 

Pill, — Plumbi acetat., gr. ii ; Oj)ii, gr. i or ^ ; Extr. Hyoscyami, gr. ii. 

Mixture. — Plumbi acetat., gr. li ; Acidi acetic dil., TTl xxx ; aquae, J i ; to which may be 
added Tt. Opii, TTl ii or iii, according to requirements. 

DigiJlulis, — The use of this drug is op|>osed to theory, and is not supported by experience, so 
that it is no longer included in the list of remedies for haemoptysis. 

Ergot and ergotine. — These are the stock remedies of the present day. The greatest 
difference exists as to their physiological action, so that Uieir usefulness must be determined by 

* Stille and Maisch, Dispensatory, p. 1189. 
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clinical observation and not by theory. The widespread belief in their efficacy ought not to be 
disregarded, and, indeed, experience seems to prove their utility. Ergot and opium are the two 
remedies upon which greatest reliance is placed, but neither must be expected to do impossi- 
bilities in bleeding from the lung any more than in bleeding from any other part. 

Ergot may be given in the form of the liquid extract by the mouth, but if more immediate 
action is required subcutaneous injections of ergotin are preferable. 

Of the liquid extract a drachm may be given at once, and repeated in half an hour or an 
hour, after which 20 or 30 drops may be ^ven as thought necessary. 

Ergotiue is given in doses of 3 to 10 minims of the officinal hypodermic solution, and repeated 
as required. The solution does not keep well and should be freshly prepared, or the tabloids or 
lamels used, and dissolved when wanted. 

Astnngent inhalations and sprays, — The only remedy used as a vapour for 
inhalation is turpentine. 

A teaspoonful of the oil is sprinkled upon lint or a handkerchief, which is placed over the 
mouth. It is difficult to see wnat action is expected from it, but it is fi-equently employed. 
I have used it myself and seen it used frequently by others, but I have never obtained any 
convincing proof of its efficacy. 

In the form of spray various astringent substances have been advocated. 

Tannic acid (gi*. 5 to 20 in the ounce) ; alum (gr. 30 to 60 in the ounce or a saturated 
solution) ; per chloride of iron in varying strengths. 

The spray may be produced either by hand, i.<r., by compressed air or by steam. It is diffi- 
cult to see what use a spray can be. The greater part of the spray is deposited in the 
mouth and throat, and unless the patient has learnt how to inhale properly none of it reaches 
even the larjMix. If any did make its way to the distant parts of the lung, it is clear that it 
would pass more easily into anv other part of the lungs than into the bleeding parts, where the 
tubes are more or less filled with blood ; and even if it did gain access to these parts it could not 
be in sufficient amount or strength to have any effect. When to these objections are added the 
inconvenience and discomfort of the inhalation and the initation and coughing it often excites, 
it is obvious that such inhalations are likely to do harm and cannot do good. In my opinion 
they are all useless. 

Sedatives. — Opium and Morphia. — How far these drugs have any effect upon 
the large vessels whence the bleeding comes in haemoptysis may be fairly ques- 
tioned, but they certainly allay nervous excitement, and thus quiet both the 
respiration and the circulation. In this respect they are of the greatest use, and 
in most cases of severe haemoptysis their administration constitutes an important 
part in the routine treatment of the disesise. 

In urgent cases mori)hia is best administered sub cutem^ but in less severe cases small doses 
of laudanum may be given at short intervals by the mouth. 

Remedies directed to diminish blood 2>ressnre. — Cardiac depressants. — Of these 
the chief are tartar emetic^ aconite^ and ipecacuanluz, but they must be given in 
full doses sufficient to produce the effect intended. 

The treatment of haemoptysis by emetics was much advocated by Trousseau, and both tartar 
emetic and ipecacuanha were given by him until vomiting was produced. Most subsequent 
advocates of tliis treatment adWse that their administration should be stopi)ed short of emesis. 

The objection to tartar emetic is that it is so likely to cause stomach and intestinal irritation. 
From tills defect ipecacuanha is free. On the other hand tartar emetic produces more diaphoresis. 

Tartar emetic. — This may be given either in jwwder or in solution in water. 

The nauseating dose is i to J a grain every hour until the nausea is evoked, when the dose 
should be reduced. It is better given in solution rather than in powder ; 4 grains may be dis- 
solved in an ounce of water, and half a teaspoonful to a teas[K)onfuI given as required. 

Ipecacuanha has the advantage over tartar emetic in that it causes no intestinal irritation. 
It is said, moreover, to produce, besides the fall in blood jiressure, marked pulmonary ansemia, 
which tartar emetic does not. It must be given in full doses to establish toleration, and with 
tliis object it is best combined with opium. A decoction may be made by boiling 120 grains in 
6 ounces of water, and giving half an ounce (10 grains) every quarter of an hour till nausea is 
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excited, when the dose should be reduced or fiven less frequently. If the powder be used, one or 
two grains may be given eveiy quarter to half an hour, but the decoction is more convenient. 
No doubt both these remedies cause much discomfort, and on that account, perhaps, thoy are less 
popular than they were. 

Aconite has been also advocated on the ground that while reducing cardiac action it also 
lowers pressure in the pulmonary artery. However, it is a drug that is hardly ever employed for 
haemoptysis nowadays. 

Venesection. — ^The object of venesection is to produce at once the fall in blood pressure to 
which profuse hsemorrhage leads, and upon which cessation in great part depends. For this pur- 
pose the bleeding must be very free, and venesection can, therefore, only be indicated when the 
danger to life is very great, that is to say where the haemoptysis threatens to suffocate the 
patient. 

It reauires some courage to bleed a case of haemoptysis freely, and I have never had occasion 
to do it, out Huggard ' records some favourable experiences of it. 

Derivative methods^ i.e., methods the object of which is to relieve the vessels 
of the luDg by detaiuiug or turning aside the blood into other channels. This 
might be achieved by dilating some of the great vascular systems of the body, 
such as those of the skin or abdomen, and thus providing in them a temporary- 
reservoir where the blood could be stored up while the rest of the vessels were 
depleted. 

a. Derivation to tlie skin. — In order that dilatation of the cutaneous vessels 
should have any effect upon the circulation in the Kings, it must be either genera], 
or, if local, involve a large area. 

Local dilatation may be produced by means which are more or less mechanical, e.g., Junod*s 
boot, or by local irritants. 

Junod's boot is an apparatus rarely seen nowadays, and still more rarely used. It is a large 
metal case, made to hold the whole leg, and looking like a boot. Round the thigh it is closed by 
a tight'fitting iudiarubber membrane, by which it is made air-tight, and then the air is pumped 
out of the interior. In this way the vessels and lymphatics of the leg are made to swell. 
Indeed, Junod's 1)oot is nothing else than a gigantic dry cup. 

The same result may be arrived at by a ligature placed round the thigh, or even on both legs 
and arms. They must not be put on too tightly, for all that is required is to compress the veins, 
and if too tight they cause so much pain that they have to be removed. I have used such 
ligatures occasionally, I think witli benefit. 

Cupping. — Dry cups between the shoulders and over the lower part of chest is said to do 
good at times, but the objection to their use is that their application disturl)s the patient. 
They are little used now, nor are wet cups. 

Counter irritatioti. — ^The old-fashioned application of hot cloths and hot water to the legs 
and feet, and mustard poultices to the thighs or calves, is not so irrational as micht appear, for 
itproduces great local vascular dilatation, and if this be extensive enough it will have a marked 
effect upon the circulation elsewhere. 

Diaphoretics. — Of drugs which act upon the skin pilocarpin seems the most promising, but 
has been little used in hsemoptysis. 

Nitrate of Pilocarpine might be administered in doses of one>twelfth of a grain sub cutem 
every two hours or so, or by the mouth in somewhat larger doses. Its action must be watched 
lest it cause faintness or collapse. My own experience of the drug is small, for I have always 
felt the great objection to its use to be the risk of causing effusion into the air-tubes, as it some- 
times does even in small doses. 

b. Derivation to tlie abdomen. — ^The use of mild laxatives has been referred 
to with the object of diminishing the straining and effort to which constipation 
leads, but the object now in view is different, viz., to dilate and keep dilated the 
vessels of the intestinal 'tract. 

1 B. M. J„ 1893, Jan. 2^ 
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For this purpose the more irritating or drastic purgatives are necessary, and of these jal*p is 
the best This effect upon the intestines may b6 one of the indirect aayanta^ee of the use of 
tartar emetic, but on account of the difficulty in controlling its action in full aoses, antimony 
is less reliable than jalap. 

The injection of large enemata of liot water into the bowel has been employed with 
advantage, and it acts probably by producing general vascular dilatation within the 
abdomen. 

Dieting. — The general management of the diet has been already discussed. 
In this place dieting has to be further considered as a means of cure. It is 
only to remittent haemoptysis, i.e., to those cases in which profuse hsemoptysis 
frequently recurs, that this method of treatment is applicable. Such cases, 
depending as they so often do upon the rupture of a pulmonary aneurysm, may 
be treated upon the principles advocated by Tufnell for other aneurysms, viz., 
reduction of food and absolute rest. The diet should be reduced to as small 
an amount as the patient can exist upon ; say for the adult 10 to 12 ounces 
of solids and 10 to 15 ounces of fluid ; for instance : — 

Fluids, 5 xii. 

Milk, . . . 5v. 
Water, . . 5v. 
Tea, . . . §ii. 



Solids, § xii. 




Meat (pounded or minced). 


. 5iv« 


Potatoes, 


. 5 11. 


Bread, .... 


. 5iv. 


Egg, .... 


. Si. 


Butter, .... 


. 3i. 



Where the haemoptysis is free it is not easy to reduce the amount of fluid so 
low as 12 ounces on account of the thirst which the bleeding causes. The thirst 
may be assuaged by lemon or orange juice or a little acid, and the amount of 
fluid should be then reduced to as small a quantity as the patient can get on 
with. 

This method of treatment requires to be continued for three to six weeks, 
according to the severity of the case, but it has appeared to me on several occa- 
sions to yield very marked results, and where haemoptysis is continued, I should 
strongly recommend its adoption. 

Theoretical considerations, — In discussing this question it will be best to start from that 
form of profuse haemoptysis which is not only the commonest, but also that about which our 
knowledge is greatest, viz. , the profuse haemoptysis of phthisis. In this case, as in all others 
where the haemoptysis is profuse, we know that the cause lies in gross lesions of large or fairlv 
large vessels, ana the question to be answered is, By what means can bleeding from such vessels 
be best controlled ? 

General treatment. — The general treatment of profuse haemoptvsis must be the same as that 
of profuse liaeniorrliage from otlier i)arts of the body. Rest, absolute, of the body as a whole, 
and of the i>art diseased so far as possible, is the main essential principle ; and, with this object, 
the mtient will be kept in the semirecumbent {)osition, speaking will be prohibited, cough 
checked, and excitement avoided, or, if present, controlled by drugs. So far as these conditions 
can be fulfilled by drugs, they will, for the most part, be met by the use of opium, wliich is as 
useful in most cases of profuse haemoptysis as in profuse haemoiThage from other (tarts. 

Hmniostatics, — The action of the so-called haemostatic remedies is, in the face of the present 
pathological views of haemoptysis, most difficult to understand. The haemostatics fall into two 
groups — the topical astringents, and the vascular constringents. 

lite topical astringents. — Chief among the former group are perchloride of iron, alum, 
callic and tannic acid, and acetate of lead ; but, powerfully as these remedies act when applied 
directly to the bleeding surface, it is difficult to see how they can produce the same local effect 
when administered by the mouth. If the remedies of the first group really do act at all, it 
must be like those of the second group, by vascular constriction. 

The vascular constringents. — Of this second group, the prominent remedies are digitalis and 
ergot. Both of these dnigs produce contraction of the peripheral arteries ; and, if haemoptysis 
were due to capillaiy oozing, they might, by contracting the vessels, cut off the blood from the 
'ttpillaiies, ana control the haemorrhage ; but knowing, as we now do, that profuse lisemoptysiB 
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is not due to capillary oozing, but to gross lesions of fairly large vessels, the usefulness of these 
remedies becomes oi)€n to grave question. 

The effect of constringing the peripheral arteries would be, in great measure, to increase the 
quantity and pressure of the blood m the arteries of larger size ; but, as the lesion is nearly 
always in these vessels, this is the very place where the least blood and the lowest blood 
pressure is wanted, and we might exi>ect, a prwri^ that these remedies would increase rather 
than check haemorrhage. Digitalis, at any rate, is admitted, I think, now to be of little or no 
service, unless it be given in doses large enough to make the patient sick, and then its action 
becomes that of a nauseant and depressant rather than of a stinmlant. 

The great efficacy of ergot in uterine haemorrhage probably accounts for its introduction as a 
remedy for bleeding elsewhere ; but ergot acts not only upon the vessels, but also upon the 
muscular tissues of the uterus, in which the vessels run such a course that its contraction leads 
to their closure by mechanical compression. In the lungs, however, there is no contractile 
tissue so placed that it can act in this way ; and if ergot act upon the smaller vessels only, the 
same objections arise to its use that have been already urged against the use of digitalis. 

If, then, the pathology of hasmoptysis seems to discredit many of the drugs upon which reliance 
has been long placed, it will be well to consider whether it gives any other more promising indica* 
tions for treatment. 

When htemorrhage from a surgical wound ceases, the result is due, first, to closure of the 
vessels by contraction of the muscular coat ; and, secondly, to the clotting of the blood, aided, 
and in the case of large vessels rendered jwssible only, by the great fall in the blood pi-essure 
which profuse hjemorrhage induces. In most cases of profuse haemoptysis the muscular coat at 
the seat of haemorrhage is so diseased that it has lost all power of contraction, and the effect of 
vascular constringents acting ui)on the i)eri[)heral branches would be to dam the blood up, and 
so increase the bleeding. Tlie first iiidication cannot, therefore, be met. 

Nor can the second, for there is no drug which can be relied on to increase the clotting 
power of the blood ; and though most of the astringents have this elTect when applied directly 
to the seat of haemon-hage, we have no evidence tliat they do so when administered by the 
mouth. Hence we must trust to the intrinsic clotting power of the blood determined in the 
required place by the lesion of the vessel, and by contact with the surrounding tissues. 

The only dnig known to have any power to increase the coagulability of the blood is chloride of 
calcium y but its efficacy in haemoptysis is far from being proved. It has been given in doses of 
25-45 grains every four to six hours, or a dose of 30 grains at once, followed by doses of 5 gi-aius 
every quarter of an hour for two or three hours. 

The thiiti indication we may, however, endeavour to fulfil in various ways by imitating those 
effects upon blood pressure and circulation whicli severe haemorrhage naturally induces. What 
is required is, that the circulation in the affected portion of the lungs should be as slow as 
I>ossible, in order to give the blood time to clot, and that the blood X)ressure should be as low as 
possible, to give the clot foraied time to consolidate in situ. These effects we may endeavour to 
obtain by acting uiwn the vessels, or uiwn the heart, or upon both combined. 

As the chief aanger of haemoptysis is due to the immediate local effects of the hemor- 
rhage, rather than to the loss of blood, and as profuse haemorrhage leads to the conditions of 
circulation most favourable to its cessation, it would seem that, in free blood-letting from arteiy 
or vein, we possess a means of rapidly inducing the conditions we require. Copious bleeding 
was, in fact, a much-vaunted remedy of ]>ast times for all severe internal haemorrliage ; and, 
though probably rightly but little employed in the present day, still theoretically it would not 
he out of place where the dangers are as imminent as in profuse haemoptysis, or in apoplexy, for 
by no other means can the same rapid and sure result be produced. 

But without free blood-letting, which can only be available in such veiy 8i>ecial cases as 
those just indicated, an attempt may be made to reach the same end, not by removing the blood 
from the l)ody, but by detaining it in some i>art of the body distant from the seat of haemorrhage. 
This may be done mechanically, as by Junod's boot or an elastic bandage round the limbs. 

In the vessels of the cutaneous and abdominal systems, we have reservoirs large enough 
to contain a great portion of the blood of the whole body, and capable, therefore, of producing 
a considerable effect upon the blood pressure and circulation, if we possess the means of 
calling them into action. This may be the explanation of the use of free purgation, for the 
mere loss of fluid is not sufficient to account for the benefit which frequently results from it. 
I do not know that diaphoretics have been much employed in haemoptysis, but it Ls possible 
that they might be of advantage in some case^, though, with the exception of pilocarjnn, 
their action is, as a rule, too slow. 

In pilocarpin and nitrite of amvl we have drugs which produce a very considerable 
vascular dilatation throughout the whole body, and these remedies may be found of service, 
though I do not think they have been thoroughly tried. Nitrite of amyl is a cardiac stimulant 
as well, but its action is very transient, and on both these accounts it would appear to be inferior 
to pilocarpin. The objection which might be urged against both of these remedies, namely^ 
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that they dilate, not the vessels of the abdomen or of the skin only, but of the whole body, and 
therefore of the lungs as well, is not, I think, insuperable ; but the value of these drugs must 
be settled by actual observation. 

In counter irritation we have a means of producing vascular dilatation in the skin ; but, 
to be effectual, it would seem necessary that it should oe very extensive, unless its action be 
not mechanical but reflex. 

By the remedies above referred to an attempt is made to fulfil the conditions indicated 
upon the circulation by means of the vessels. We may now turn to those which produce the 
same effect through the heart — to the group of cardiac depressants as well as to those of 
nauseating or depressant emetics. 

Of the cardiac depressants, the only one that has been freely used is tartar emetic. This 
must be administered until marked depression is produced, and it is a remedy, therefore, 
which requires to be carefully watched. Of the nauseants, ipecacuanha has been highly 
vaunted. Trousseau used it largely, and praised it highly, quoting Ba^livi, who, 150 years 
before, wrote of it as a specific, '* Kaidix ipecacuanhse est specificum et quasi infallibile remedium 
in fluxibus dysenteriis aliisque haemorrhagiis." 

One other method of treatment remains for consideration, to which sufficient ini])ortance 
is hardly attached, at any rate in writings upon haemoptysis, i,e,, Dieting. It is an old rule 
of practice in haemoptysis to place the ))atient upon a restricted diet Knowing the close 
relation between the lungs and stomach which exists through the nerve- supply, it is not 
irrational to expect a detrimental effect uxK)n the lungs by an overloaded or imtated stomach, 
and the harm which experience proves to arise from these causes is usually referred to reflex 
action. But careful dieting is not only useful because it avoids the risks which improper 
feeding may introduce, but because, when rationally employed, it becomes a real means of 
active treatment of the diseased condition. 
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[NOTE.— For the Contents of Volume II. see the analjrtical table at the commencement 
of this Volnme. The Index to the whole work will be found at the end of 
Volume II.] 



PBINTXD BY MEILL AND CO., LTD., XDIMBUROH. 



!. 



